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ABSOLUTE  MAXIMUM  RATINGS 

Storage  Temperature . —65  to  +300^0. 

BVcm  (RslOn) . 80  volts 

BVcbo . 120  volts 

BVuo . 5  volts 

Collector  Current  Ic . 500  ma 

Total  Device  Dissipation  (case  25*’C.) _ 2  watts 

Total  Device  Dissipation  (case  100°C.)- •  .1  watt 
Total  Device  Dissipation  (free  air  25®C.) .  0.6  watt 

ELECTRICAL  CHARACTERISTICS  (@  25<’C.) 


Characteristics 

Hfk 


Vce(SAT) 


BYcer 


Conditions 

VcE=lV. 

Ic  ==150  ma. 

Ic  =150ma. 
Ib  ==  15  ma. 

Ic  =150  ma. 
Ib  =  15  ma. 

Ic  ==  50  ma. 
VcE-lOV. 

VcB-lOV. 

Ie  =  0  ma. 

Vc  =60V. 

T  =25«C. 

Vc  =60V. 

T  =150«C. 

R  ^lon 
Ic  =  20  ma. 
pulsed 


Min. 

40 


Max. 

120 

1.2  volts 
0.5  volts 


12  pf 
2  Aia 
200  >ua 
volts 

85  nsec 
100  nsec 
55  nsec 


You  would  expect  Philco,  as  inventor  of  industry’s 
most  capable  germanium  logic  transistor — the  MADT, 
to  design  Silicon  memory  components  with  extra 
capability,  too.  And  Philco  has  done  it.  The  2N2087, 
forerunner  of  a  broad  line  of  Philco  epitaxial  silicon 
mesa  transistors,  offers  an  incomparable  combination 
of  parameters  that  may  well  be  the  special  design 
solution  you  require:  maximum  BVcbo  of  120  V., 
minimum  hpE  of  40  at  IVce,  maximum  Vce  (SAT) 
of  0.5  V.,  minimum  fT  of  150  me.,  maximum  Cob  of 
12  pf.,  and  maximum  ts  of  100  nanoseconds. 

The  new  Philco  2N2087  epitaxial  silicon  mesa 
delivers  optimum  drive  for  computer  memory  planes, 
serves  as  a  medium  power  switch  in  airborne  controls 
systems,  and  is  ideally  suited  to  a  wide  variety  of  other 
applications  such  as  small  power  supplies,  servo 
amplifiers,  and  automation  controls.  For  complete 
information,  write  Dept.  S861. 


Immediately  available  in 
quantities  1*999  from 
your  Philco  Industrial 
Semiconductor  Distributor. 


PHILCQ 

^or  Qua&(^  (Ae  Over 
LANSDALE  DIVISION.  LANSDALE,  PENNSYLVANIA 


FOR  MEDIUM-HAUL  HF  CIRCUITS:  ANOTHER  LOG-PERIODIC 

antenna  from  Granger  Associates— now  in  production  and  in  service. 
This  horizontally  polarized  transposed  dipole  type  offers  a  gain  of  13.5 
db  at  a  take-oflF  angle  of  23  degrees  over  the  5  to  30  Me  band.  Take-oflF 
angle  is  constant  as  frequency  is  varied.  VSWR  is  2:1  (nominal).  Since 
it  uses  no  terminating  resistors,  its  efficiency  is  considerably  greater 
than  that  of  a  rhombic.  The  practical  result  for  medium-haul  point-to- 
point  h-f  circuits :  radiation  of  maximum  useable  power  in  the  optimum 
elevation  and  azimu¬ 
thal  directions.  /  This 
antenna,  G/A  Model 
748-23,  is  but  one  of 
a  series  of  broad-band 
directive  antennas 
(the  illustrations  also  show  a  typical  elevation  plane  radiation  pattern 
for  G/A  Model  748-35).  Choice  among  the  several  models  is  properly 
made  by  analyzing  the  particular  circuits  involved.  A  new  Granger  Asso¬ 
ciates  staff  study  will  give  you  considerable  assistance  in  this  task;  and 
it  also  describes  G/A's  vertically  polarized  omni-directional  antennas, 
balun  transformers,  and  transmitting  or  receiving  multicouplers.  For 
your  copy,  write  or  wire  the  world’s  leading  supplier  of  log-periodic 
antennas  for  h-f 
communications : 


Aiiinvtli  PlafM  Radiation 
Pattara  of  Graniof 
Asiociatat  Modal  741 


Elovation  Plano  Radiation 
Pattofn  of  Grangor 
Aaaociatas  Modal  741-23 


Elovation  Plano  Radiation 
Pattam  of  Giangor 
Aaaocialat  Modal  74R-3S 


Granger  Associates 


Granger  Associates  /  974  Commercial  Street,  Palo  Alto,  California  /  DA venport  1-4175 


The  most  power  in  the  right  direction 
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INFRARED  PHYSICS 
AND  TECHNOLOGY 


it  takes  a  little  longer . . . 


W  HAT  DO  YOU  DO  when  you  need  up-to-date  in¬ 
formation  in  the  radio-electronics  field?  Hundreds  of 
electronics  engineers  turn  with  confidence  to  back  copies  of 
Proceedings — copies  that  in  fact  may  be  many  months  old! 

That’s  because  Proceedings  articles  are  so  authoritative 
and  forward-looking  that  they  stay  timely  much  longer  than 
one  would  expect,  especially  in  our  swiftly-changing  field  of 
electronics  communications. 

Take  a  look  at  the  four  special  issues  shown  alongside, 
that  became  much  sought-after  as  soon  as  they  were  pub¬ 
lished.  Look  them  up  in  your  library;  discover,  too,  the 
hundreds  of  other  Proceedings  issues,  each  of  them  holding 
something  special  for  you! 

Every  issue  of  Proceedings  contains  first-rate  information 
that  you  should  keep  at  hand  for  ready  reference.  Yes, 
your  office  library  has  a  file,  but  you  need  to  keep  Proceed¬ 
ings  in  your  own  home  library  too.  Build  your  own  library! 
Within  months,  you’ll  have  an  extraordinary  reference  file 
on  radio-electronics  that  no  encyclopedia  or  other  publishing 
house  could  ever  hope  to  match. 


Proceedings  of  the  IRE 


The  Institute  of  Radio  Engineers 

1  East  79th  Street,  New  York  21  .  LE  5>5100 
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Magnavox  continues  to  maintain  a  position 
of  leadership  in  the  airborne  communica¬ 
tions  field. 

Magnavox  engineering,  in  conjunction  with 
the  Air  Force,  has  developed  an  advanced 
airborne  communication  system  that  is  de¬ 
signed  to  meet  the  requirements  of  the 
future.  Utilizing  wide  band  techniques,  such 
functions  as  television  relay  for  bomb 
damage  assessment,  data  link  for  control 
and  identification,  and  many  other  forms 
of  air-to-air  and  air-to-ground  communica¬ 
tions  can  all  be  realized  over  the  same 
equipment  as  used  for  voice. 
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Westrex  Companj' 

A  DIVISION  OF  LITTON  SYSTEMS,  INC.  I  ti 
5AO  West  58th  St.,  New  York  19,  New  York 


RFtlllT* 

THE  NEW  WESTREX 
2-15  MC  SINGLE 
SIDEBAND  TRANSCEIVER 


'  Qve  or  taiee  a  Jew  hours,  265,000  hours  amoimte  to 
about  30  *^yecffS/  LjJ  That's  the  length  of- tlme^Westrex, 
one  ol  the  pioneers  in  high  ^  frequency  single^sideband 
^  systems,  >  has  been  concentrating  on  the  derelopment  and 

f  ^ 

manufacture  of  ^communications  equipment.:^  ^The  new 
VjMitrex  OB  HP  $SB  Tronimitter-ReMiver*  Is  thd  latest 
^Yfenlt  of^  our  single-minded  effort  to  design  a  low-cost  medium- 

^  *-^yy  ^ 

mjl^je^unit  that  con  be  relied  upon'  for  >sou^,*  uniform  bperation. 

We  thhsk*  the  Type  9B  is  perfect  for  d  variety  bi  fixed  or 
tranepprfoble  applications.^  ^  A  few  ^  are:  Civil  defense.  Govem- 
ment  ond  commercial  forestry  services. .Off-shore  petroleum  opera- 

tions.  Geophysical  research  activitiefs.  ^  M ;  The  four-channel  Type  9B 

M  *  \  y  -  ■*":  ■■■■? 

4:v  *  *.  T  •  ^  ^  S 

covers  the  2<4o-lS  me  range  and  offers  a  choice  of  SSB  (upper  or  lower), 

'MMl  andCW.^A  compact  19"^ wide.  8%**. high,  and  IS''  deep,  the  set  is 
equ^pped^  with  a  built-in  tuneup  meter,  "noise-cancelling  handset  and 

Voice-operated  WOX  circuit.  Three  6146  power  output  amplifiers  insure 

f  ,  '  «  -  ,  ^  v  . 

lineority  and  reliability.  Readily  operated  by  non-technical  personnel.  Other 
fixtures  of  the  Type  9B  are:  Power  output  100  watts  PEP,  100  watts  CW,  25 
Igficdts  AM.^  Frequency.'^stability  ±5  ports  in  10*  .with  standard  oven,  ±1 

t  V'  %. .  ^  ^  ...  ^  ‘'T-  ^ ^ 

p^  in  10  with  high  stability  oven.  .Third' order  non-linear  distortion  better 
|han  36  db.  Receiver  sensitivity,  better  thon  0.4  microvolt.  AGC  characteristic 
^ei^  .thon  3  db  variation  in  output  for.»over  80  db  'variation  in  AM  and  SSB 
input. Operd^es  on  110  volts,  50/60 
other  ^voltages  bptib|iQL 


B.  H.  Oliver,  Jr. 

Immediate  Past  President^  AFCEA 

Vice  President  Upstate 

New  York  Telephone  Company 


A  TRIBUTE 


IT  WAS  with  a  feeling  of  deep  pride  and  grateful  acknowledgment  for 
a  job  well  done  that  the  National  Council  at  the  1961  Annual  Conven¬ 
tion  voted  unanimously  to  record  the  Association’s  sincere  thanks, 
warm  appreciation  and  admiration  for  a  man  who  has  served  so  out¬ 
standingly  for  the  past  two  years  as  AFCEA’s  National  President. 

Benjamin  H.  Oliver,  Jr.  in  accepting  the  challenge  of  this  most  impor¬ 
tant  position  in  1959  did  so  with  the  strong  conviction  that  AFCEA 
could  move  forward  to  its  greatest  height  by  1961,  the  eve  of  its  15th 
Anniversary.  This  objective  actually  became  a  positive  reality  under 
Mr.  Oliver’s  direction  and  guidance  as  evidenced  by  the  progressive 
growth  in  every  phase  of  the  Association’s  activities. 

This  remarkable  success  didn’t  just  happen.  More  precisely,  it  is  very 
definitely  attributable  to  the  dynamic  executive  leadership,  enthusiastic 
desire,  and  the  imaginative  thinking  which  is  so  strikingly  inherent  in 
Ben  Oliver’s  make-up. 

All  AFCEA  knows  the  many  extra  hours  of  service  that  Mr.  Oliver 
gave  so  willingly  to  the  Association  and  how  seriously,  but  gladly,  he 
accepted  the  full  responsibility  of  his  office.  To  the  entire  membership 
he  has  been  a  tower  of  strength,  a  respected  leader,  gentleman,  and  true 
friend.  We  owe  him  much. 
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Frank  A.  Gunther 
National  President,  AFCEA 
President,  Radio  Engineering 
Laboratories,  Inc. 


A  WELCOME 


I 


N  December  1960,  Mr.  Gunther  became  President  of  Radio  Engineering 
Laboratories,  Inc.,  Long  Island  City,  N.  Y.,  communications  subsidiary  of 
Dynamics  Corporation  of  America  and  the  leading  producer  of  tropo¬ 
spheric  scatter  radio  equipment.  Prior  to  bis  selection  as  President,  he  had 
served  with  distinction  as  Executive  Vice  President  and  General  Manager 
of  REL  since  July  1959.  Mr.  Gunther  joined  REL  in  1925,  and  became  vice 
president  in  1929.  He  is  a  pioneer  in  advanced  communications  engineer¬ 
ing  and  is  noted  for  being  instrumental  in  the  development  of  the  world’s 
first  two-way  mobile  radio,  very  high  frequency  two-way  aircraft  installation, 
VHF  radio-teletype,  FM  broadcast  equipment,  mass-produced  FM  receivers 
for  professional  use,  Loran  transmitters,  and,  in  recent  years,  tropospheric 
scatter  equipment. 

It  is  a  privilege  to  introduce  Frank  A.  Gunther  as  the  new  National 
President  of  the  Armed  Forces  Communications  and  Electronics  Association. 
Mr.  Gunther  is  a  lifelong  amateur  radio  enthusiast  operating  under  the 
call  letters  W2ALS.  He  is  a  past  president  and  director  of  the  Radio  Club 
of  America,  an  honorary  director  of  the  Single  Sideband  Amateur  Radio 
Association,  a  member  of  the  Quarter  Century  Wireless  Association  and  of 
the  Veteran  Wireless  Operators  Association,  a  member  of  the  American  Ra¬ 
dio  Relay  League  and  a  senior  member  of  the  Institute  of  Radio  Engineers. 

Being  an  avid  sportsman,  he  ranks  ham  radio  and  boating  as  tops  on  his 
list  for  enjoyment  whenever  his  business  schedule  will  permit. 

All  of  AFCEA  is  honored  to  say  welcome  aboard. 
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OPENING  CEREMONY  REMARKS 


IN  RECENT  YEARS  it  has  been  our  cus¬ 
tom  to  feature  a  new  scientific  devel¬ 
opment  in  the  communications-electron- 
ics-photographic  field  at  the  opening 
ceremonies  of  AFCEA.  You  are  about  to 
see  a  demonstration  of  a  communication 
breakthrough  which  potentially  can  af¬ 
fect  the  very  uses  to  which  communica¬ 
tion  channels  are  placed. 

All  of  us  have  worried  about  our 
limited  radio  frequency  spectrum.  We 
knew  that  light  waves  and  radio  waves 
were  quite  similar  and  both  were  elec¬ 
tromagnetic  in  character.  However,  we 
could  not  control  light  waves  because 
we  could  not  tune  them.  We  said  that 
light  was  non-coherent,  and  that  radio 
waves  were  coherent.  Furthermore,  we 
did  not  know  how  to  make  light  waves 
coherent. 

Then  Dr.  Schawlow  of  the  Bell  Labo¬ 
ratories  and  Professor  Townes  of  Co¬ 
lumbia  University  discovered  the  prin¬ 
ciple  of  the  optical  maser  which  made 
coherent  light  possible.  Coherent  light 
moves  in  phase  like  a  tr^op  of  disci¬ 
plined  soldiers.  It  can  be  controlled, 
directed  and  made  to  carry  information 
over  great  distances.  The  entire  span 
of  our  present  radio  frequency  spectrum 
amounts  to  only  1/100  of  1  percent  of 
the  amount  available  to  us  in  the  span 
of  coherent  light.  Herein  lies  the  key 
to  the  growth  of  communication  chan¬ 
nels  that  we  will  need  in  the  future, 
communication  channels  which  may  be 
multiplied  perhaps  10,000  times. 

The  name  maser  came  from  the  ini¬ 
tial  letters  of  the  words  Microwave  Am¬ 
plification  by  Stimulated  Emission  of 
Radiation.  Up  to  now  an  optical  ruby 
maser  only  generates  coherent  light  in¬ 
termittently,  and  it  requires  great 
amounts  of  power  to  do  so.  However, 
there  is  an  optical  maser  that  generates 
a  steady  supply  of  coherent  light.  It 
was  recently  invented  by  Dr.  Javan,  Dr. 


by 

BENJAMIN  H.  OLIVER,  JR. 
Retiring  AFCEA  Nationai  President 


Bennett  and  D.  R.  Herriott  of  the  Bell 
Laboratories. 

This  newer  gas  optical  maser  is  a 
glass  tube  about  40  inches  long,  filled 
with  a  mixture  of  helium  and  neon  in 
the  ratio  of  10  to  1.  The  ends  of  the 
tube  are  partially  reflecting  flat  parallel 
mirrors.  A  50-watt  generator  supplies 
the  outside  power  to  drive  the  gas  elec¬ 
trons  to  higher  energy  levels.  Most  of 
the  radio-frequency  energy  is  coupled 
to  the  helium  electrons.  As  the  helium 
electrons  collide  with  neon  electrons, 
the  energy  is  transferred  to  the  neon 
electrons.  This  pumps  the  neon  atoms 
to  higher  energy  levels  and  prepares 
them  to  emit  this  energy  as  coherent 
light  when  stimulated. 

The  emission  from  the  gas  optical 
maser  is  more  directional,  and  has  more 
sharply  defined  frequency  than  the  ruby 
optical  maser.  The  beam  from  the  gas- 
type  optical  maser  is  about  100,000 
times  narrower  in  frequency  than  that 
of  the  ruby  type — and  the  ruby  optical 
maser’s  beam  is  100  times  narrower 
than  that  of  other  light  sources. 


Until  the  optical  maser  was  invented, 
communication  systems  using  coherent 
waves  were  limited  to  radio  frequencies. 
The  optical  maser  will  increase  “car¬ 
rier  frequency”  to  the  visible  light 
range  thus  increasing  available  com¬ 
munications  channels.  To  appreciate 
the  significance  of  this  tremendous  new 
frequency  span,  you  need  only  realize 
that  a  color  television  channel  requires 
a  bandwidth  of  nearly  10  million  cycles. 
If  the  entire  existing  radio  frequency 
spectrum  were  used  in  a  10  percent 
modulation  system,  about  100  color  tele¬ 
vision  channels  would  be  available. 
This  would  be  adequate  for  television, 
but  it  leaves  no  space  for  data  trans¬ 
mission  and  telephony.  The  maser  beam 
could  handle  100  color  television  chan¬ 
nels  and  still  have  enough  space  for 
everything  else. 

Some  of  the  possibilities  for  the  opti¬ 
cal  maser  include  applications  in  radar; 
in  earth-to-satellite,  satellite-to-earth  and 
earth-to-moon  links;  in  chemistry  and 
medicine.  We  are  now  going  to  demon¬ 
strate  a  model  of  a  continuously  oper¬ 
ating  optical  maser.  The  maser  is  now 
being  aimed  at  our  moon  model  in  the 
hall.  The  music  you  hear  is  being  trans¬ 
mitted  over  a  modulated  light  wave 
from  the  model  of  a  gas  optical  maser 
to  the  moon  to  your  right. 

Now  Fm  going  to  flash  a  beam  from  a 
ruby-type  optical  maser  onto  a  silver 
ball  on  top  of  what  looks  like  a  flagpole. 
The  silver  ball  is  connected  to  a  re¬ 
ceiver  equipped  with  a  tuned  filter  that 
allows  it  to  react  only  to  a  powerful, 
narrow,  highly  directional  beam  of 
light — that  is  coherent  light.  Keep  your 
eyes  on  the  ball  and  the  white  ribbon 
strung  across  the  entrance  to  the  con¬ 
vention  hall.  [Ed.  note:  On  signal  and 
at  the  proper  moment  the  ribbon  was 
cut,  the  silver  ball  opened  and  an 
American  flag  was  unfurled.] 

You  can  see  that  the  optical  maser’s 
pulse  went  through  the  filter  quickly 
because  there  was  enough  strength  in 
that  thin  coherent  beam  to  trip  the  pho¬ 
toelectric  cell  inside  the  receiver. 

Those  of  you  who  wish  to  see  any  of 
this  equipment  at  close  hand  will  be 
able  to  do  so  by  visiting  the  Bell  System 
exhibit. 

I  now  declare  that  the  15th  Annual 
AFCEA  Convention  is  officially  opened 
and  invite  you  to  enjoy  its  proceedings. 


A  study  m  concentration  at  the  optical  maser  opening  ceremony 
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KEYNOTE 

LUNCHEON 


RICHARD  $.  MORSE 
Former  Assistant  Secretary  of  the  Army 
(Research  and  Development) 


I  AM  VERY  GLAD  TO  be  here  today.  If  I  were  to  look  back 
on  my  research  or  personal  career  in  the  last  25 
years  when  I  went  into  industry,  I  would  find  my  inter¬ 
est  has  certainly  been  more  in  communications  than  any 
other  single  thing. 

Today  I  would  like  to  speak,  if  I  may,  as  an  old 
frontiersman  who’s  also  been  a  new  frontiersman,  who 
has  recently  left  Washington,  and  just  give  you  a  few 
thoughts.  And  you  can  take  them  as  such. 

I  think  it’s  perfectly  clear  to  all  of  us  in  the  technical 
field  that  research  is  here  to  stay.  When  I  got  out  of 
M.I.T.  in  1933,  the  total  research  and  development  ex¬ 
penditures  of  this  country  (and  I’m  speaking  now  of 
Government  and  Industry)  was  $200  million  a  year. 

My  little  personal  budget  the  last  two  years  in  the 
Pentagon  has  been  about  one  billion,  one  hundred  fifty 
million  dollars.  I  would  just  like  to  call  that  to  your  at¬ 
tention.  That  is  what  has  happened  since  I  got  out  of 
school. 

It  is  perfectly  obvious  that  both  this  country  and  the 
U.S.S.R.  are  relying  as  never  before  upon  research  or 
technology  or  whatever  term  you  wish  to  use  as  a  medium 
for  war,  as  a  medium  for  preserving  the  peace  and  as  a 
medium — and  I  think  one  which  will  become  increasing¬ 
ly  apparent — of  getting  into  commercial  business  to 
compete  in  the  world  market. 

I  would  like  to  call  your  attention  to  one  other  factor 
in  research  today  that  is  not  so  simple.  The  small  com¬ 
panies  are  having  a  rough  time.  It  is  going  to  be  worse, 

I  think,  rather  than  better.  But  more  important  in  terms 
of  national  planning,  the  time  scales  associated  with  our 
R&D  methods  as  well  as  the  dollars  are  very,  very  long. 
The  kinds  of  things  which  we  are  trying  to  do  in  defense 
today,  the  big  ones  and  the  important  ones,  the  ones  that 
get  in  the  press,  are  six,  eight,  ten  years  in  length. 

And  I  think  this  is  something  which  we  have  got  to 
realize — the  public  certainly  doesn’t.  You  just  don’t  go 
out  and  spend  more  money  to  increase  the  budget — push 
a  button  and  somehow  solve  a  Saturn  problem  or  an 


Atlas  problem.  We  are  going  to  have  to  look  at  this 
R&D  effort  in  an  entirely  different  perspective  if  we  are 
going  to  get  on  with  the  job. 

Soviet  Approach  vs.  Free  Enterprise 

Now  how  does  the  U.S.S.R.  approach  this?  The 
U.S.S.R.  rightly  or  wrongly  does  have  a  highly  central¬ 
ized  organization.  They  have  recognized  early  the  need 
for  more  scientists  and  more  engineers.  They  recognized 
it  very  early  and  they  tend  to  have  a  single,  centralized 
plan,  a  single,  centralized  effort.  The  Russian  Academy 
of  Science  is  the  central  theme,  and  in  their  defense 
effort  they  tend  to  have  a  single  service  (that  is  a  dirty 
word,  I  know,  to  you — and  I  am  not  sure  it  is  the 
answer).  I  am  just  reviewing  how  they  go  about  it. 

But  fundamental  to  everything  they  do,  it  seems  to 
me,  unfortunately,  is  a  concept  of  working  for  an  ideal. 
Maybe  it  is  the  wrong  ideal,  but  they  at  least  have  more 
of  a  national  objective,  philosophically,  more  of  a  na¬ 
tional  objective  in  terms  of  organization.  And  the  com¬ 
mon  denominator:  they  have  always  thought  in  terms 
of  5-year  plans. 

Now  what  do  we  do?  We  have,  I  am  afraid,  essentially 
a  splintered  approach  to  our  research  and  development 
efforts.  And  part  of  this  is  probably  very  appropriate. 
We  believe  in  a  free  enterprise  system.  And  it  is  up  to  us 
here  in  this  room  to  try  to  make  it  go. 

But  a  free  enterprise  s*  stem,  by  definition,  is  one 
which  is  splintered.  We  believe  in  competition.  It  is 
the  thing  that  has  made  this  country  great,  but  it  does 
create  some  problems.  We  in  the  free  world  have  a 
splintered,  unorganized,  competitive  system.  Our  NATO 
countries  are  competing  for  business,  the  same  time  that 
they  are  trying  to  work  cooperatively  in  a  unified  military 
effort. 


Every  country  in  the  free  world  is  trying  to  work  as 
best  it  can  with  the  United  States  against  the  U.S.R.R., 
but  at  the  same  time  and  in  the  background  is  the  realistic 
problem  of  earning  a  living  in  their  version  uf  a  free 
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enterprise  system.  This  is  what  makes  our  problem  doubly 
difficult. 

In  the  Defense  Department  we  have  three  services — 
and  we  do  compete  among  the  three.  The  concept  of 
keeping  three  services  was  based  on  the  premise  that 
three  heads  are  better  than  one.  And  each  of  us  in  the 
three  services  would  stand  to  show  this  side  of  a  problem 
or  that  side  to  the  over-all  good  of  the  Defense  Department 
effort. 

We  have  heard  a  lot  recently  about  space.  If  you  want 
to  look  back  historically,  we  were  certainly  splintered 
when  Sputnik  I  went  up.  We  had  three  services,  each  of 
whom  felt  they  could  put  up  a  satellite.  I  am  not  quite 
sure  I  know  why,  but  this  is  the  way  we  went  about  it. 
We  had  endless  arguments  as  to  who  had  the  best  compe¬ 
tence.  I  think  in  reality  any  one  of  the  three  services 
might  have  done  the  job.  Within  the  Army,  I  am  sure 
many  of  you  remember  the  Von  Braun-NASA  hassle  and 
I  am  ashamed  to  say  that  this  particular  hassle  was  not 
really  geared  to  a  great  national  approach  as  to  “how 
can  the  country  do  the  job  best?”  It  was  geared  to 
“this  faction  versus  that  faction,”  which  again  was  in¬ 
dicative  of  the  splintered  problem  we  have — one  which 
concerns  me  greatly. 

We  have  industry,  and  under  our  free  enterprise  sys¬ 
tem  we  have  a  desire,  and  a  very  appropriate  one,  to 
make  money.  This  is  the  way  this  country  grew.  This  is 
the  system  we  have  got  to  preserve  and  fight  for.  But  if 
you  really  want  to  be  honest  and  face  reality,  we  have 
more  facilities  today  in  industry  than  we  know  what  to 
do  with.  You  might  just  as  well  admit  it.  We  have  in¬ 
dustry  competing  with  industry,  the  theory  being  that 
out  of  this  we  will  get  the  best  approach  to  a  given  prob- 
I  lem.  I  hope  we  will;  we  are  going  to  have  to. 

Political  Considerations 

But,  again,  we  are  on  the  defensive  in  terms  of  most 
effective  utilization  of  the  best  people  we  have.  Politically 
we  have  two  parties  and  this  is  good.  This  country  was 
founded  on  the  two  party  system.  It  is  a  real  backbone 
of  democracy.  But  suddenly  you  have  a  transition.  I 
have  just  been  through  one  and  it  has  been  very,  very 
interesting.  Suddenly  w^e  have  essentially  cleaned  out 
the  Pentagon.  I  think  there  were  only  four  of  us  that 
stayed  on  at  the  Assistant  Secretary  level.  We  have  a 
good  group  and  I  do  not  mean  to  be  critical.  We  have 
the  smartest  group  that  we  have  had  in  a  long  time  down 
here.  They  are  eager,  aggressive,  talented,  highly  intel¬ 
lectual.  But,  again,  we  split  the  country  in  two  in  the 
sense  of  our  ability  to  call  upon  the  best  people  to  get 
on  the  job. 

We  have  the  old  local  interest  problem.  I  am  not  try¬ 
ing  to  be  a  pessimist;  I  am  just  trying  to  face  reality. 
We  are  tending,  again  and  again,  to  place  contracts  to 
solve  unemployment.  That  is  a  hard  way  to  get  talent. 
In  general,  you  don’t  find  the  best  talent  in  an  area 
where  there  is  unemployment.  But  this  again  is  a  part 
of  our  democratic  system,  and  to  my  mind  a  very  serious 
handicap  in  our  attempt  to  use  the  best  abilities  we  have 
in  the  United  States  to  meet  the  U.S.S.R.  problem  with 
which  we  are  all  so  concerned. 

Our  very  system  of  competitive  bidding  is  terrible.  The 
amount  of  talent,  the  amount  of  effort,  that  you  people 
use  in  putting  in  proposals — and  you  are  going  to  have 
to  use  your  best  people  if  you  are  going  to  do  a  good 
job — is  certainly  very  wasteful.  But  this  is  part,  again, 
of  the  democratic  system  of  making  sure  that  everybody 
has  a  free  chance  to  get  in  and  make  some  money.  It 
is  a  splendid  non-organized  approach  in  order  that  we 
can  be  sure  that  we  have  competition. 


The  press  is  a  problem.  I  don’t  think  anyone  needs 
to  be  reminded  of  that.  We  have  a  great  press  in  this 
country,  but,  again,  every  newspaper  in  the  United  States 
is  out  to  sell  newspapers  to  make  money.  You  don  t 
make  any  money  by  writing  on  the  front  page  about 
a  happy  marriage.  It  doesn’t  sell.  As  a  result,  the  pri¬ 
mary  kind  of  news  that  makes  sense  in  this  country  today 
is  controversial.  When  a  newspaperman  writes  about  the 
controversy  or  shows  that  an  Atlas  fails  or  that  a  Red¬ 
stone  fails,  this  gets  on  the  front  page.  You  don’t  hear 
much  about  the  successes  in  this  country,  and  we  have 
had  a  lot  of  them,  particularly  in  the  military  area.  But 
this  is  something  that  we  in  Washington  fight  continu¬ 
ously.  I  think  it  is  about  time  the  American  public  woke 
up  to  the  fact  that  we  have  some  good  people  down  here. 
We  have  got  to  stop  writing  front  page  stories  about 
things  that  are  wrong,  half  truths,  innuendos,  just  to 
sell  newspapers.  This,  again,  is  part  of  our  splintered 
competitive  society  which  we  in  America  are  trying  to 
preserve. 

I  suppose  I  may  sound  critical  here;  I  don’t  mean  to 
be.  I  am  just  trying  to  give  you  a  brief  summary  of 
what  I  have  seen  in  two  years  in  Washington — two  years 
which  I  have  enjoyed  very  much,  two  years  which  have 
been  very  stimulating.  But  I  think  these  are  fundamental 
problems  to  which  we,  as  Americans,  must  direct  our 
efforts  for  the  next  few  years  if  we  are  to  get  on  with  a 
very  difficult  job.  It  is  not  getting  easier.  In  my  opinion, 
we  are  losing  ground  every  day. 

A  Time  for  initiative 

As  to  suggestions,  every  elder  statesman  is  supposed 
to  give  suggestions.  In  the  first  place,  it  seems  to  me 
that  it  is  about  time  this  country  initiated  some  pro¬ 
grams.  The  quickest  way  that  you  can  sell  a  project  in 
the  Pentagon  or  with  the  Bureau  of  the  Budget  is  to 
show  that  the  Russians  have  already  done  it  or  that  you 
have  some  special  intelligence  showing  that  they  might 
be  doing  it  and  therefore  we  ought  to  do  it.  You  in 
industry  are  more  aware  than  I  that  when  you  start 
copying  your  competitor’s  product  you  had  better  dispose 
of  your  stock  options  because  they  are  not  going  to  be 
worth  very  much. 

And  we  have  been  lagging,  not  leading.  This  is  a 
great  country  and  it  has  tremendous  resources.  It  is  time 
to  get  over  the  inferiority  complex  and  go  out  and  decide 
what  we  want  to  do  first  and  do  it.  We  have  not  been 
doing  that  for  a  long  time,  certainly  not  in  the  last  three 
or  four  years.  I  would  predict,  for  example,  that  if 
tomorrow  morning  CIA  or  somebody  through  devious 
means  determined  that  the  Russians  had  dug  a  50  mile 
hole,  25  feet  in  diameter  in  Siberia,  the  next  morning 
you  would  have  50  scientists  in  Washington  with  more 
projects  for  digging  holes  than  you’ve  ever  seen. 

Let  us  decide  what  we  want  to  do  and  what  we  think 
makes  sense  for  the  Free  World.  Let  us  then  plan  it  on 
a  long-term  basis  and  stick  with  it.  I  personally  am 
not  impressed  with  going  to  the  Moon.  I  have  been  un¬ 
impressed  with  it  ever  since  I  was  in  the  Army  and  have 
said  so  on  many  occasions,  strictly  as  far  as  the  Army 
is  concerned.  Our  job  is  to  use  space  for  our  mission  on 
the  surface  of  the  earth.  And  we  have  more  missions  on 
the  surface  of  the  earth  today  than  we  can  handle. 

Let  us  have  some  real  United  States  programs;  let  us 
have  the  kind  of  programs  that  make  sense  to  Southeast 
Asia  or  India  or  the  Congo.  I  do  not  think  going  to 
the  Moon  makes  any  sense  to  you  when  you  are  hungry 
and  you  have  about  5  ounces  of  rice  a  day. 

{Continued  on  page  36) 
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#  No  makeshifts!  No  compromises!  When  the  circuit  calls 
for  a  tantalum  capacitor,  you’ll  find  what  you  want  in 
Sprague’s  famous  Tantalex  Line.  Pioneer  in  the  develop¬ 
ment  of  tantalum  capacitors,  Sprague  makes  a  Tantalex 
capacitor  to  meet  practically  every  designer’s  require¬ 
ments.  Unmatched  experience  and  the  largest  and  most 


complete  production  facilities  in  the  capacitor  industry  make 
Sprague  your  dependable  source  of  supply! 

#  Write  for  engineering  bulletins  on  the  Tantalex  Types 
which  interest  you  (see  bulletin  numbers  above)  to  Sprague 
Electric  Company,  Technical  Literature  Section,  287. Marshall 
Street,  North  Adams,  Massachusetts. 


9  Most- frequently-used  Tantalex  Types  are  available  for  off-the-shelf  delivery  at  factory 
prices  on  pilot  quantities  to  499  pieces  from  your  local  Sprague  Industrial  Distributor. 
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RESISTORS 

MAGNETIC  COMPONENTS 
TRANSISTORS 


INTERFERENCE  FILTERS 
PULSE  TRANSFORMERS 
PIEZOELECTRIC  CERAMICS 
PULSE-FORMING  NETWORKS 


HIGH  TEMPERATURE  MAGNET  WIRE 
CERAMIC-BASE  PRINTED  NETWORKS 
PACKAGED  COMPONENT  ASSEMBLIES 
FUNCTIONAL  DIGITAL  CIRCUITS 


SPROGUE 


THE  MARK  OF  RELIABILITY 
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NOW  IN  WAVEGUIDE 
the  best  way  yet  to  measure 
complex  impedances 


Here  is  the  first  major  breakthrough  in  the  meas¬ 
urement  of  complex  imp>edance  over  a  band  of  fre¬ 
quencies.  For  speed,  simplicity,  and  reliability,  it  sur¬ 
passes  anything  yet  used.  It’s  the  Smith  Chart  Plotter, 
developed  by  Dielectric  Products  Engineering  Com¬ 
pany  to  obtain  instantaneous  Smith-Chart  display  of 
reflection  coefficient  as  a  function  of  frequency. 

Recently  50-ohm  coaxial  models  were  announced. 
Now  these  instruments  are  available  in  waveguide  as  well. 
Five  resolver  models  span  the  range  350  to  12000  mc/s. 
Calibrate  mismatch  loads  are  also  available. 

This  unique  instrument  —  along  with  appropriate 
auxiliary  equipment  to  form  the  complete  plotter  — 
eliminates  the  need  to  tie  up  highly  skilled  technical 
personnel  during  prolonged  test  routines  that  charac¬ 
terize  slotted  line  measurements. 

HOW  IT  WORKS 

With  Dielectric's  Smith  Chart  Resolver,  a  swept- 
signal  generator  sweeps  repetitively  over  the  frequency 
band  desired.  The  reflection  coefficient  of  the  unknown 
load  is  resolved  into  its  X  and  Y  components,  which 
are  then  applied  to  the  X  and  Y  amplifiers  of  an  oscillo¬ 
scope  equipped  with  a  Smith  Chart  faceplate.  A  con¬ 
tinuous  trace  of  reflection  coefficient  versus  frequency 
is  thus  displayed  directly.  The  faceplate  can  be  either 
a  full-scale  chart,  or  one  expanded  to  1.5:1  VSWR. 

As  load  changes  or  adjustments  are  made,  imped¬ 
ances  change.  Simultaneously  so  does  the  trace  .  .  . 
load  changes  are  observed  immediately.  When  a  per¬ 
manent  record  is  required,  the  oscilloscope  trace  may 
be  directly  photographed.  Or,  if  preferred,  an  X-Y 
chart  recorder  may  be  used. 


■  \ 


If  you’re  looking  for  a  way  to  speed  up  impedance 
measurements  on  antennas,  filters,  load  resistors,  trans¬ 
formers  and  other  r-f  networks,  the  Smith  Chart 
Plotter  is  the  essential  tool.  It’s  more  accurate,  too. 

And  there  is  more  to  come.  For  the  measurement  of 
r-f  impedance  in  systems  at  any  power  level  to  the 
highest  that  can  be  generated,  in  either  waveguide  or 
coaxial  line,  other  forms  of  the  plotter  will  soon  be 
available  to  supply  a  Smith  Chart  display.  These  will 
be  particularly  useful  as  system  monitors. 

SPECIFICATIONS 

Nominal  impedance . Zo  (Waveguide) 

RF  input  voltage . 0.35  volts,  rms 

Oscilloscope  signal  voltage  . . .  0.2  volts  input  required  for  full 
scale  deflection  on  expanded  Smith  Chart  (1.5  VSWR  max) 
for  DC  oscilloscope  having  1  centimeter/millivolt  sensitivity 
Accuracy  of  reflection  coefficient  measurement 

see  graph  below 

Sweep  rate  (maximum) . 60  sps 

Spot  rotation  rate  (maximum  for  full  accuracy). . .  1000  rev/sec 

RF  input-output  terminals . Optional 

Automatic  level  control  terminals . BNC  (where  required*) 

*ALC  information  supplied  with  unit. 

For  complete  description,  ask  for  Bulletin  60-3. 
You’ll  get  the  latest  revision  and  supplement  which  in¬ 
clude  both  waveguide  and  coaxial  units. 
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Other  areas  of  DIELECTRIC  capability  in  coaxial,  waveguide  and  open  wire  techniques  . . . 
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BANQUET 


FREDERICK  R.  KAPPEL 
President 

American  Telephone  and  Telegraph  Company 


SINCE  THIS  Association  was  organized,  we  in  the 
communications  industry  have  welcomed  the  opportunity 
to  take  part  in  its  affairs.  We  believe  in  it  and  want  to 
contribute  to  its  usefulness.  Certainly  this  is  how  we  in 
the  Bell  System  feel,  and  I  have  no  doubt  that  the  other 
communications  companies  of  the  country,  as  well  as  our 
fellow-members  in  the  fields  of  electronics  and  photog¬ 
raphy,  take  the  same  view. 

I  shall  stick  pretty  much  to  a  single  point  this  evening, 
and  the  point  I  have  in  mind  begins  with  this  question: 
Why  are  we  all  here  anyway?  Why  are  we  members  of 
this  Association?  As  I  see  it  we  have  one  purpose  only. 
This  is  to  make  ourselves  better  able  to  contribute  to  the 
military  strength  and  security  of  the  United  States.  We 
civilians  are  members  because  we  want  to  know  military 
men  and  their  problems,  and  in  order  that  they  may  know 
our  capabilities.  We  want  to  understand  each  other  and 
also  to  stimulate  each  other.  We  want  to  bring  out  dif¬ 
ferences  of  opinion  and  judgment  and  get  them  re¬ 
solved.  But  we  don’t  want  them  resolved  in  your  favor 
or  my  favor  or  anybody  else’s  favor.  We  want  them  re¬ 
solved  in  the  country’s  favor,  period. 

Furthermore,  the  urgency  of  our  purpose  is  mounting 
every  day.  Or  so  it  seems  to  me.  Can  we  doubt  that  the 
threat  to  our  national  security  is  critical?  Can  we  sup¬ 
pose  that  anything  less  than  the  best  effort  we  are  ca¬ 
pable  of  will  be  sufficient  to  meet  it?  I  do  not  think  so. 
And  so,  to  speak  for  the  Bell  System,  I  would  like  to  indi¬ 
cate  the  nature  and  extent  of  our  commitment  as  we  see 
it  today,  and  give  a  few  examples  of  the  effort  we  are 
making.  I  might  say  too  that  while  speaking  on  behalf 
of  the  organization  I  represent  is  as  far  as  I  can  properly 


go,  I  am  well  aware  that  others  in  many  fields  have  just 
as  strong  a  sense  of  their  defense  obligations. 

What  we  feel  we  must  do  can  be  stated  with  no  if’s, 
and’s,  or  but’s.  We  must  give  the  military  what  they  need. 
I  don’t  see  any  limiting  qualifications  here.  I  don’t  see 
how  there  could  be  any.  This  is  the  test  and  we  cannot 
meet  it  with  B  or  C  grades.  We  have  to  get  straight  A’s. 

Private  Enterprise 

Now  I  doubt  that  there  is  anyone  who  feels  more 
strongly  about  the  virtues  and  values  of  private  enter¬ 
prise  than  I  do.  But  however  we  may  advocate  these 
values  in  words,  it  is  deeds  alone  that  make  them  real. 
In  communications,  I  think  the  facts  show  without  ques¬ 
tion  that  private  enterprise  in  the  United  States  has  pro¬ 
duced  the  most  extensive,  dependable,  and  useful  service 
in  the  world.  This  has  been  a  great  national  asset  in  two 
world  wars  and  it  is  a  very  great  asset  today.  But  again 
I  emphasize — it  is  the  facts  of  accomplishment  that 
count,  and  I  am  simply  trying  to  say  here  that  it  will 
take  much,  much  more  of  the  same  kind  of  doing  to  prove 
our  point  for  the  future. 

The  essence  of  private  enterprise  to  my  mind  is  clear¬ 
ly  stated  in  the  phrase  itself — I  mean  enterprise,  initia¬ 
tive,  creativeness — everything  a  business  will  do  to  search 
for  good  answers  on  its  own  responsibility.  It  is  this 
above  all  that  the  country  needs  from  us  in  industry  to 
help  us  build  our  national  strength. 

It  was  in  this  spirit,  for  example,  that  we  set  out  seven 
or  eight  years  ago  to  build  very  extensive  long  distance 
communication  routes  avoiding  designated  critical  target 
areas. 

It  is  in  the  same  spirit  that  we  began  construction  last 
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year  of  a  new  “hardened”  cross-continent  coaxial  cable, 
entirely  buried  from  end  to  end.  This  we  are  going  ahead 
with  at  costs  considerably  higher  than  the  costs  of  normal 
construction. 

It  is  very  much  in  the  same  spirit  that  we  have  pressed 
the  development  of  new-type  ocean  cables  and  speeded 
up  schedules  for  getting  them  into  service.  With  both 
cable  and  satellite  circuits  in  abundance,  we  shall  get 
not  only  greater  capacity  but  more  firm  assurance  of 
reliability. 

Survivability  of  Communications 

Please  understand  me.  I  am  giving  a  few  examples  to 
illustrate  a  point  of  view.  We  don’t  think  these  projects 
answer  all  the  problems.  Of  course  they  do  not.  Probably 
most  people  will  agree  that  they  are  useful  and  impor¬ 
tant  steps  along  the  way.  But  like  our  friends  in  the 
Armed  Forces,  we  in  the  Bell  System  are  sharply  aware 
that  conditions  are  changing  with  great  speed.  We  under¬ 
stand  very  well  that  the  survivability  of  critical  communi¬ 
cations  is  all-important,  and  that  attack  on  the  communi¬ 
cation  system  itself  must  not  be  permitted  to  succeed  in 
its  purpose.  In  short,  we  know  how  hot  this  griddle  is.  It 
is  uppermost  in  our  minds — and  this  is  my  point — that 
in  our  search  for  answers,  the  initiative  and  enterprise  of 
communications  people  are  more  necessary  than  ever 
before. 

To  put  the  same  thought  differently,  our  job  is  to 
improve  and  strengthen  by  every  practical  means  the 
facilities  we  already  have,  and  at  the  same  time  develop 
new  ones. 

Thus,  to  the  diversity  of  the  Direct  Distance  Dialing 
network  we  must  add  still  more  diversity.  We  must  have 
more  alternate  routing  of  circuits  by  more  effective 
means.  We  must  work  out  means  for  more  automatic 
restoral  so  that  military  networks  will  be  self-healing  to 
the  highest  degree  possible. 

The  blowing  up  of  three  repeater  stations  on  a  trans¬ 
continental  route  ten  days  or  so  ago  (May  28)  simply  un¬ 
derscores  what  I  am  saying.  In  this  instance  critical  com¬ 
munications  were  maintained  over  alternate  paths,  since 
dual  facilities  had  been  provided,  and  circuits  that  were 
lost  were  soon  restored  over  still  other  routes.  Pre-arranged 
plans  for  meeting  just  such  an  emergency  worked  well, 
but  the  lesson  is  clear:  We  cannot  be  too  thoroughly  pre¬ 
pared,  and  what  we  are  doing  today  we  must  learn  to 
do  better  tomorrow. 

Harden  Communicatums  Facilities 

We  must  harden  communication  facilities  where  that  is 
called  for,  and  as  I  have  indicated  we  are  moving  on 
this.  The  new  cross-country  cable  system  I  mentioned  will 
have  all  repeater  and  switching  stations  installed  in  heavi¬ 
ly  reinforced  concrete  underground  vaults,  and  certain 
key  stations  will  be  manned  around  the  clock.  Before 
going  ahe^J  with  this  system,  we  tested  the  construction 
under  blast  conditions  and  found,  for  example,  that  the 
cable  successfully  withstood  a  pressure  of  well  over  200 
pounds  per  square  inch.  The  system  can  operate  self- 
sufficiently  on  its  own  generated  power  and  will  have  an 
ample  water  and  reserve  fuel  supply. 

As  another  example  along  this  same  line,  a  new  long 
distance  building  now  under  construction  in  New  York 
will  be  windowless  and  fallout-protected. 

We  are  also  deeply  interested  in  mobility  as  a  means  of 
protection.  This  has  many  aspects.  To  speculate  on  one, 
can  an  airborne  microwave  system  link  key  areas  by 
means  of  radio  relay  stations  on  circling  aircraft?  We 
have  studied  the  possibilities  and  problems  intensively 
and  believe  the  findings  are  well  worth  full  consideration. 


As  to  satellite  communications,  we  have  tried  to  make 
clear,  and  by  now  we  have  stated  many  times,  that  both 
technically  and  financially  we  are  ready  to  move  on  the 
double  as  soon  as  launching  and  other  arrangements  can 
be  made  with  the  Government.  Apropos  of  this,  I  have 
heard  that  at  least  one  skeptical  military  man  has  asked, 
“Is  the  Bell  System  really  serious  about  spending  the  kind 
of  money  required?”  The  answer  I  can  assure  you  is 
yes,  we  are.  We  have  the  money,  our  research  and  de¬ 
velopment  work  in  the  satellite  communications  field  has 
made  us  ready  to  move  with  confidence  and  dispatch, 
and  we  have  a  lively  appreciation  of  what  it  will  take  to 
assure  dependable  and  ever-ready  world-wide  service. 

In  all  our  work  with  satellites,  we  are  intent  on  learn¬ 
ing  everything  we  can  that  will  be  useful  for  military 
communications,  and  we  shall  certainly  expect  to  cooper¬ 
ate  with  the  Armed  Forces  in  all  appropriate  ways. 
Recently  we  testified  before  the  House  Committee  on 
Science  and  Astronautics  on  the  urgency  of  creating  a 
satellite  system  to  help  meet  military  as  well  as  other 
government  and  public  demands.  I  won’t  go  over  the 
ground  again,  but  I  would  like  to  remind  this  audience  of 
one  point  of  special  interest — namely,  that  the  system  we 
have  proposed  is  extremely  flexible  and  would  permit 
use  of  portable  ground  stations  to  give  access  on  short 
notice  to  remote  trouble  spots  around  the  world. 

Responsibilities 
for  Defense  Communications 

A  month  or  so  ago  we  had  a  meeting  of  the  presidents 
of  all  the  Bell  System  companies.  One  of  the  subjects 
was  what  I  have  been  talking  about  here — our  responsi¬ 
bilities  for  defense  communications.  Just  for  emphasis, 

I  would  like  to  tell  you  some  of  the  main  questions  we 
pressed  on  each  other.  Here  they  are: 

To  begin  with — are  we  making  speed  our  watchword? 
And  this  means  speed  in  all  its  aspects:  Speed  in  ascer¬ 
taining  the  military’s  needs.  Speed,  the  utmost  speed,  in 
establishing  the  vital  connection.  Speed  in  developing 
new  devices  and  systems.  Speed  in  producing  them  and 
getting  them  in  being. 

Are  we  further  extending  and  increasing  facilities  that 
by-pass  military  targets? 

Are  we  providing  sufficient  hardening  and  fallout  pro¬ 
tection  at  appropriate  locations?  Are  we  developing  im¬ 
proved  designs  for  hardened  plants? 

What  is  the  best  balance  of  hardening,  redundancy 
or  diversity  in  the  network,  and  mobility? 

Are  we  generating  realistic  studies  of  survivable  com¬ 
munications  for  military  command  and  control — learn¬ 
ing  to  pin-point  where  the  greatest  needs  lie — and  striv¬ 
ing  to  develop  new  modes  of  communicating? 

Are  we  giving  full  and  proper  consideration  to  more 
extensive  alternate  routes,  and  ways  to  get  them  into 
action  sooner  in  emergencies? 

Are  we  doing  all  we  ought  to  do  in  designing  dedicated 
military  networks  that  provide  priority  and  automatic 
restoral — permit  the  encrypting  of  voice  and  data  when 
desired — and  afford  the  utmost  measure  of  reliability  and 
flexibility  required  for  critical  command? 

And  underlying  and  paralleling  these  and  other  efforts, 
are  we  at  all  times  working  closely  with  our  military 
customers  to  know  their  needs  and  problems  better? 

1  have  repeated  these  questions  here  as  partial  evidence 
of  the  degree  to  which  military  concerns  are  our  deep 
concern  in  the  Bell  System.  The  rest  of  the  evidence  of 
course  is  in  how  well  such  questions  are  answered.  But 
we  have  no  thought  except  to  answer  them  well.  That 
goes  for  the  cost  of  service  as  well  as  its  quality  and  re- 
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AFCEA  extends  its  sincere  thanks  and  appreciation  to 
all  those  who  contributed  their  time  and  services  on  be¬ 
half  of  the  Association  to  make  the  15th  Annual  Conven¬ 
tion  an  outstanding  success. 

To  accommodate  a  full  report  on  the  excellent  panel 
discussions  and  the  outstanding  speakers,  SIGNAL  is 
scheduling  its  Convention  proceedings  in  both  the  August 
and  September  issues.  Therefore  the  15th  Anniversary 
Issue,  originally  scheduled  for  September,  will  appear  in 
November. 

Transcripts  of  two  of  the  four  panel  discussions  are 
published  in  this  issue  as  are  the  speeches  of  Frederick 
R.  Kappel  and  Richard  S.  Morse.  The  Industrial  Luncheon 
speech  given  by  Major  General  Kenneth  P.  Bergquist  will 
appear  in  the  September  issue  as  will  the  remaining  two 
panel  discussions  plus  Convention  photographs. 


A  MESSAGE  FROM 

General  Manager,  AFCEA 
Editor,  SIGNAL 


★  ★★★ 


liability.  Serving  the  Armed  Forces  as  efficiently  as 
possible  is  a  clear  obligation  and  we  intend  to  meet  it. 

A  Welcome  Challenge 

I  would  like  to  say  to  our  military  friends  that  we 
welcome  the  pressures  you  put  us  under.  This  does  not 
mean  that  in  a  different  kind  of  world  we  would  prefer 
the  problems  of  defense  to  the  arts  of  peace.  The  needs 
of  defense  are  a  gigantic  burden  on  the  whole  country 
and  we  all  know  it.  Nevertheless  the  burden  is  inescapable 
and  as  long  as  that  is  so  we  want  to  tote  our  share 
as  well  as  we  can.  In  research  and  development  work, 
the  jobs  you  assign  us  sharpen  our  cutting  edge.  The 
same  is  true  of  skills  in  manufacture  and  operating  com¬ 
petence.  Everything  you  require  of  us  helps  our  abilities 
in  all  our  work.  We  want  assignments  from  you,  we 
intend  to  compete  for  them,  and  we  welcome  your  de¬ 
manding  exactitude.  But  I  don’t  expect  you  ever  to  be 
satisfied.  If  you  are,  that  would  really  worry  me. 

My  last  thought  is  this: 

The  fundamental  concern  of  all  of  us  regarding  mili¬ 
tary  communications  is  survivability.  If  this  country 
should  be  attacked,  then  without  question  critical  com¬ 
munications  must  survive  if  the  nation  is  to  survive.  It 
is  clear  therefore  that  every  feasible  technical  step  to 
insure  survivability  must  be  employed,  and  we  are  de¬ 
termined  that  none  will  be  overlooked.  But  at  the  same 
time,  in  addition  to  technical  and  physical  improvements, 
let  us  also  remember  human  experience  and  human  com¬ 
petence,  well  organized  and  often  tested  under  conditions 
of  emergency. 

I  am  not  so  misguided  as  to  attempt  to  compare  the 
situation  under  a  hydrogen  bomb  attack  with  past 
emergencies  caused  by  earthquakes,  hurricanes,  floods. 


and  other  disasters.  Nevertheless,  the  fact  remains  that 
many  thousands  of  telephone  people  all  over  this  country 
are  trained  and  conditioned  to  deal  with  the  unexepected, 
whatever  it  may  be.  They  have  a  vast  amount  of  knowl¬ 
edge  and  down-to-earth  operating  skill.  They  have  an 
attitude,  a  natural  disposition  and  instinct,  to  fix  what¬ 
ever  may  go  wrong.  They  also  have  some  other  extremely 
important  assets.  For  one  thing,  they  have  immediate 
authority  to  act — every  test  center,  for  instance,  can  act 
immediately.  Second,  they  have  detailed,  specific  pro¬ 
grams  as  to  what  to  do  under  differing  circumstances. 
Third,  a  nationwide  pool  of  materials,  equipment,  and 
other  skilled  people  is  available  to  help. 

Without  in  the  slightest  degree  minimizing  the  prob¬ 
lems,  I  just  hope  that  no  one  will  underestimate  what  I 
will  call  the  human  resilience  of  the  communications  in¬ 
dustry.  For  three  generations  or  more,  mzn  and  women 
in  all  the  communications  companies  have  cooperated 
effectively  in  protecting  vital  service  against  hazards  of 
many  kinds.  This  has  left  its  mark  on  us  as  individuals 
and  as  an  industry.  It  is  a  good  mark  and  we  are  going 
to  keep  it  so.  In  my  judgment  no  single  thing  is  more 
important  to  the  survival  of  communications  and  the 
continuity  of  command. 

As  I  said  at  the  start,  I  have  talked  mainly  about  Bell 
System  effort  because  that  seems  a  natural  boundary  for 
me  to  observe.  But  we  in  our  business  well  know  the 
competence,  the  progressiveness,  the  dedication  of  our 
fellow-members  in  this  Association.  I  am  confident  that 
all  of  us  in  communications,  electronics,  and  photography, 
associates  and  competitors  alike,  are  united  in  devotion 
to  the  great  task  of  building  the  nation’s  defenses  as 
strong  as  they  ever  need  be.  We  are  proud  to  serve  our 
country  and  determined  that  our  enterprise  shall  back 
the  Armed  Forces  to  the  limit. 
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MILITARY  EXHIBITS 


Among  the  military, exhibits  at  the 
Convention  was  a  display  depicting 
Project  Advent.  Advent,  a  coordi¬ 
nated  tri-service  program  under  the 
direction  of  the  U.S.  Army  Advent 
Management  Agency,  is  aimed  at 
demonstrating  the  feasibility  of  an 
instantaneous  military  global  com¬ 
munications  satellite  system. 

Another  exhibit  included  a  SPA- 
SUR  display  and  a  typical  Navy  trib¬ 
utary  station  communicating  with  re¬ 
mote  stations.  The  Navy  Space  Sur¬ 
veillance  System  detects,  tracks,  iden¬ 
tifies  and  determines  the  orbits  of  all 
non-radiating  space  objects  within 
range. 

The  Air  Force’s  Combat  Logistics 
Network  (COMLOGNET)  also  was 
displayed.  This  system,  which  will 
become  part  of  the  Aerospace  Com¬ 
munications  Complex  in  1962,  will 
automatically  transmit  both  data  and 
narrative  information  from  origin  to 
destination  without  reducing  the  in¬ 
formation  to  perforated  tape,  typed 
page  or  any  other  physical  form. 
This  was  the  first  time  the  terminal 
equipment  for  this  system  had  been 
demonstrated. 

A  Marine  Corps  exhibit  consisted 
of  a  diarama  depicting  an  amphibious 
attack  by  vertical  assault. 


RADIO  WINNERS 

Top  Photo,  left  —  Shown  drawing 
names  of  the  winners  of  the  clock 
radios  contributed  by  Sylvania  are 
(left  to  right)  Col.  W.  J.  Baird,  Gen¬ 
eral  Manager  of  AFCEA  and  Editor, 
SIGNAL;  Mrs.  A.  W.  Christopher; 
Miss  Ruby  Brothers,  vice  president, 
Dayton-Wright  Chapter;  and,  A.  W. 
“Bill”  Christopher,  Sylvania  Electric 
Products,  Inc.  and  member  of  the 
Panels  Committee,  AFCEA  Conven¬ 
tion.  In  Top  Photo,  right — C.  W. 
Rusleberg  is  presented  a  clock  radio 
by  Rear  Admiral  Frank  Virden, 
Director  of  Naval  Communications. 
Mr.  Rusteberg  is  an  employee  of  the 
Navy  Department.  Looking  on  are 
B.  H.  Oliver,  retiring  President  of 
AFCEA  and  Col.  W.  J.  Baird. 

Bottom  Photo,  left — Captain  E.  S. 
Cummings,  USA,  receives  a  clock  ra¬ 
dio  from  William  Christopher.  Bot¬ 
tom  Photo,  right  —  student  Barry 
Newberger,  K4C10,  receives  his  prize 
from  Mr.  Christopher. 
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FAIRCHILD  BASIC  RESEARCH  LABORATORY  ADDS 
A  NEW  DIMENSION  TO  PHOTOGRAPHIC  CHEMISTRY 


New  insight  regarding  the  interaction  of  light  with  solid  state  photosensitive  surfaces  is  now 
being  gained  at  Fairchild’s  Basic  Research  Laboratory.  Defense  Products  Division  scientists 
are  also  discovering  new  facts  about  the  role  of  free  radicals  and  molecular  complexes  in 
the  photographic  development  process.  Such  knowledge  can  produce  photographic  materi¬ 
als  of  unprecedented  speed  and  resolution  which  are  capable  of  virtually  instantaneous 
processing.  Another  result  can  be  very  thin  solar  cells  of  wide  area  and  sensitive  to  radiation 
from  the  ultraviolet  to  the  infrared  which  can  be  of  great  value  in  space  exploration.  Vastly 
improved  developers  can  also  be  foreseen  in  new  data  concerning  photographic  chemistry. 
This  basic  and  applied  research  and  development  is  contributing  advanced  products  and 
techniques  for  military  and  industrial  application, 
assuring  Fairchild’s  continued  leadership  in  the 
photographic  field.  The  Basic  Research  Labora¬ 
tory  and  its  achievements  are  available  for  your 
programs.  For  a  brochure  and  further  informa¬ 
tion,  write  the  Director  of  Marketing,  Defense 
Products  Division. 


DEFENSE  PRODUCTS  DIVISION 

ROBBINS  LANE.  SYOSSET.  L  I.,  N.  Y. 


Engineers  and  scientists  are  invited  to  discuss  new  opportunities  presented  by  continuing  growth  of  the  Defense  Products  Division. 
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Cot,  W,  /•  Baird  speakt  at  the  Regional  Vice  Presidents*  meeting.  Seated  from  L  to  R  are:  Walter  H,  Pagenkopf,  Kenneth 
F,  Zitzman^  B,  H,  Oliver;  and^  Col,  Frank  T,  Ostenherg, 


*  *  A 


*  *  « 


*  0 


00  0 


Listening  to  Association  reports  are  members  of  the  AFCEA  Council  and  Board  of  Directors 
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AFCEA',  Regional  Vice  Pretideni,  are  thoten  (L  to  R)t  Brig.  Gen.  Kenneth  F.  Zitzman,  USA  (Ret.);  Lt.  Cdr.  Ray  E. 
Meyer,,  VSN  (Ret.);  Paul  H.  Clark;  Maj.  Gen.  Harry  Reichelderfer,  USA  (Ret.);  B.  H.  Oliver,  former  Pretident  of  AFCEAs 
W.  K.  MoHey;  George  C.  Ruehl,  Jr.;  Walter  H.  Pagenkopf;  and.  Col.  W.  J.  Baird.  Regional  Vice  Pretident  Robert  B.  Rich- 
mond  was  present  hut  not  shown  in  photo. 
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COMLOGNET: 

world’s  most  advanced  data  communications  system 
designed  for  the  Air  Force  by  Western  Union. 

This  instantaneous  communications  and  data  net-  including  the  handling  of  data  from  overseas  installa- 
work  has  the  capability  of  handling  every  known  form  tions,  will  be  readily  accommodated, 
of  electronic  communications  swiftly,  accurately,  and  Modernization  of  Comlognet  is  another  first  for 

automatically.  Upon  completion  in  1962,  Comlognet  the  U.S.  Air  Force  and  Western  Union.  Acting  as 
will  have  a  daily  capacity  of  seven  million  punched  prime  contractor.  Western  Union  designed  and  en- 
cards  in  its  five  U.S.  centers,  making  it  the  world’s  gineered  this  electronic  network  in  participation 
largest  data  processing  system.  Future  expansion,  with  other  companies. 

WESTERN  UNION . . .  finds  better  ways  to  speed  it  electronically 
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SECOND  U,  S,  MAN  IN  SPACE  is  Air  Force  Captain  Virgil  I.  Grissom,  who  in  his  Liberty 
Bell  7  suborbital  flight  on  July  21,  1961,  soared  2  miles  higher  in  space  (118  miles), 
3  miles  farther  (305  miles)  and  180  m.p.h.  (5,280  m.p.h.)  faster  than  Navy  Commander 
Alan  B.  Shepard  in  a  similar  flight  on  May  5,  1961.  The  space  flight,  which  took 
16  minutes  from  the  blast-off  of  the  Redstone  booster  at  Cape  Canaveral  to  Grissom's 
recovery  in  the  Atlantic  Ocean,  was  marred  only  by  the  loss  at  sea  of  the  2-ton 
space  capsule  containing  photographic  records  of  the  flight.  The  bulk  of  the  scien¬ 
tific  data,  however,  was  transmitted  by  telemetry  during  the  flight. 


FLEET  COMPUTER  PROGRAMMING  CENTER  utilizing  the  Naval  Tactical  Data  System  was 
commissioned  in  San  Diego  on  July  1,  1961.  The  center  will  house  a  team  of  Navy 
personnel,  civilian  scientists,  mathematicians,  and  programmers,  working  with  ad¬ 
vanced  digital  computers,  to  produce  computer  programs  for  ships  of  the  Fleet. 

The  center  is  the  first  of  its  kind  in  the  Navy,  according  to  the  Defense  Dept. 

NEW  AIR  FORCE  OFFICE  FOR  DATA  AUTOMATION  will  define  objectives  and  policy  for 
designing  business  data  systems  and  command  and  control  systems  within  the  Air 
Force.  Colonel  George  H.  Krieger  heads  the  new  office,  which  is  under  the  direction 
of  the  Comptroller  of  the  Air  Force,  Lieutenant  General  Frank  H.  Bogart.  The 
creation  of  this  office  is  said  to  constitute  recognition  of  the  increasing  depend¬ 
ence  of  the  Air  Force  on  thorough  data  systems  design  and  use  of  automated  data 
systems. 


PRESIDENTIAL  REQUEST  FOR  SATELLITE  STUDY  contains  the  directive  that  a  commercial 
communications  satellite  system  be  brought  into  operation  at  "the  earliest  practic¬ 
able  time."  President  Kennedy  has  asked  the  Federal  Space  Council,  headed  by  Vice 
President  Johnson,  to  make  the  study.  The  study  will  represent  the  first  compre¬ 
hensive  review  made  at  the  White  House  level  of  the  many  policy  problems,  domestic 
as  well  as  international,  posed  by  the  advent  of  a  communication  system  using 
satellites  as  relay  stations  in  space. 

THREE  IN  ONE  PACKAGE  containing  Transit  4-A,  Injun,  and  Greb  satellites  was  launched 
by  an  Air  Force  Thor-Able-Star  missile,  on  June  28,  1961.  Once  in  space,  the  Tran¬ 
sit  navigational  satellite  successfully  separated  from  the  other  two  vehicles,  but 
Injun  and  Greb  remained  together.  The  first  nuclear  power  unit  ever  sent  into  space 
was  contained  in  the  Transit  vehicle.  The  atomic  unit,  possessing  a  small  amount 
of  Plutonium  238,  sent  power  to  two  of  four  radio  transmitters  and  to  some  instru¬ 
ments  in  Transit  4-A.  Injun  is  a  40-pound  drum-shaped  parcel  designed  to  measure 
intense  radiation  in  the  Van  Allen  radiation  belts.  Greb,  a  5-pound-sphere, 
carried  two  detectors  to  measure  X-ray  radiation  from  the  sun. 


MAN-MADE  OCEAN  AT  DAVID  TAYLOR  MODEL  BASIN  will  afford  the  opportunity  for  the  Navy 
to  test  the  handling  qualities  of  a  ship  under  conditions  which  resemble  actual  ocean 
conditions.  The  artificial  ocean,  is  part  of  DTMB’s  Maneuvering  and  Seakeeping 
Facilities,  which  were  dedicated  on  June  20,  1961.  The  availability  of  these 
facilities  marks  "a  major  advance"  in  the  Navy's  ability  to  predict  full-scale-per¬ 
formance  of  waterborne  vehicles  in  realistic  seas  and  to  solve  complex  problems  of 
their  stability  and  control. 


MERCURY  TRACKING  NETWORK  TEST  is  planned  for  some  time  late  this  summer,  according 
to  the  National  Aeronautics  and  Space  Administration.  Plans  call  for  orbiting  a 
100-pound  satellite  containing  transmitting  and  receiving  equipment  identical  to 
that  used  in  Mercury  spacecraft.  The  satellite  will  provide  real-time  calibration, 
training  and  operational  experience  for  the  new  16-station  Mercury  network,  as  well 
as  an  orbital  flight  test  of  Mercury  communications  gear.  The  satellite,  to  be 
called  Mercury-Scout  I,  will  be  launched  into  a  300-mile  high  orbit  by  a  Scout 
vehicle.  {Continued  on  [xtge  27) 
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Mobile  Station  RCA  MM*  18  Microwave 
Communication  System  with  portable  tower 


Microwave 

for  Communications 
where  needed . . . 
when  needed! 

Standard  MM-18  Microwave  packages  are  available 
from  RCA  to  provide  extremely  flexible  communica¬ 
tions  systems  for  mobile  applications.  Similar  to 
famous  RCA  equipment  that  has  been  proved  in 
use  by  over  a  million  channel  miles,  this  MM-18 
Mobile  System  provides  a  broad  radio  highway  over 
which  many  teletype  channels  and  duplex  voice 
channels  can  be  operated  simultaneously.  The  direc¬ 
tivity  of  the  radio  beam  and  the  multiplexing  of  the 
communication  channels  assure  a  high  degree  of 
security  for  transmitted  messages.  Truck-mounted, 
the  portable  RCA  Microwave  System  also  includes 
a  tower  that  can  be  rapidly  raised  and  easily  trans¬ 
ported  from  one  place  to  another.  RCA  Mobile 
Microwave  performance  matches  the  reliability 
found  in  fixed  stations. 

MM-18  Systems  Ideal  for: 

•  Remote  missile  bases. 

•  Command  posts  to  remote  launching  pads. 

•  Command  post  installations  for  field  maneuvers. 

•  Siting  teams  requiring  high  mobility. 

•  Emergency  installations — Civil  Defense. 

Experienced  Microwave  engineers  will  gladly  pro¬ 
vide  additional  information.  Contact  RCA,  Dept. 
Y-291,  Bldg.  15-1,  Camden  2,  N.J.  or  telephone 
WOodlawn  3-8000,  Extension  PC-4560. 


Also,  MM-600  Microwave  Systems.  Long  haul,  high-density 
systems  for  fixed  installations.  Designed  to  comply  with  CCIR/CCITT 
performance  standards.  Channel  capacity  of  600  frequency-division 
multiplexed  voice  circuits  plus  service  and  alarm  channel.  Alter¬ 
nately,  one  r-f  channel  will  accommodate  525-line  monochrome 
television;  NTSC  color  TV  or  685  CCIR  television. 


The  Most  Trusted  Name  in  Electronics 

RADIO  CORPORATION  OF  AMERICA 
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TIROS  III,  the  third  U.S.  weather  satellite,  was  launched  on  July  12,  1961.  The 
285-pound  weather  satellite  is  circling  the  earth  every  98  minutes  in  a  400  mile 
high  orbit  and,  like  its  sister  satellites.  Tiros  I  and  Tiros  II,  is  transmitting 
thousands  of  television  pictures  of  the  earth’s  cloud  cover  to  ground  stations  for 
weather  analysis.  The  projected  lifetime  of  the  satellite  coincides  with  the  cur¬ 
rent  hurricane  season  and  meteorologists  are  hopeful  that  the  satellite  will  provide 
data  on  the  origin,  development  and  movement  of  the  storms.  Unlike  its  prede¬ 
cessors  which  used  one  wide  angle  and  one  narrow  angle  high  resolution  vidicon  tele¬ 
vision  camera,  the  new  Tiros  will  be  equipped  with  two  wide  angle  cameras.  This 
change  was  based  on  the  earlier  experiments  which  showed  that  more  valuable  data  for 
weather  analysis  was  available  from  the  wide  angle  pictures. 

NEW  CHIEF  OF  NAVAL  OPERATIONS  is  Vice  Admiral  George  W.  Anderson,  former  commander 
of  the  Sixth  Fleet.  He  succeeds  Admiral  Arleigh  A.  Burke,  who  is  retiring  after 
three  two-year  terms. 

FCC  COMMEMORATED  50TH  ANNIVERSARY  of  radio  monitoring  and  field  enforcement  by  the 
United  States  Government  on  June  30,  1961.  On  July  1,  1911,  William  D.  Terrell 
began  enforcing  the  pioneer  Wireless  Ship  Act  that  required  radio  on  large  American 
passenger  ships  as  a  safety  device.  Terrell’s  successors  in  the  Federal  Communica¬ 
tions  Commission’s  Field  Engineering  and  Monitoring  Bureau  were  the  first  U.S. 
technicians  to  track  the  Soviet  Sputnik  I  on  Oct.  4,  1957.  The  Bureau  used  radio 
directional  finders  to  help  locate  the  pirated  Portuguese  ship,  S.S.  Santa  Maria, 
in  the  Atlantic,  on  Jan.  24,  1961.  In  acknowledging  the  golden  anniversary  of  its 
field  staff,  FCC  Commissioners  formally  thanked  the  engineers  for  "outstanding 
service  in  policing  the  air  waves,  detecting  clandestine  radio  transmitters,  elimi¬ 
nating  interference  and  contributing  to  the  safety  and  well  being  of  the  General 
Public." 

FCC  FIELD  ENGINEERING  AND  MONITORING  BUREAU  has  increased  in  size  and  in  the  scope 
of  its  work  since  the  radio  inspection  service  began  in  1911.  At  that  time  there 
were  three  men  assigned  to  the  radio  inspection  service,  with  an  annual  budget  of 
$7,000.  Today  the  Bureau  has  a  staff  of  400  with  a  budget  of  $3.2  million.  From 
three  offices,  in  New  York  City,  Baltimore  and  San  Francisco,  responsible  in  1911 
for  inspecting  less  than  500  radios  on  passenger  ships,  the  field  group  has  expanded 
into  51  district  offices  and  radio  monitoring  stations  responsible  for  regulating 
the  traffic  of  more  than  2.5  million  FCC  licensed  transmitters.  The  Bureau  is  headed 
by  George  S.  Turner. 


CONTRACTS;  ARMY;  Western  Electric  Co.,  switching  and  terminal  facilities  for  Uni¬ 
versal  Integrated  Communications  System,  $19.1  million;  Douglas  Aircraft  Co.,  pro¬ 
duction  of  components  for  Honest  John  rocket,  $8.5  million;  Collins  Radio  Co., 

Texas  Div. ,  production  of  AN/TRC-80  portable  scatter  communications  terminals,  $4 
million.  NAVY ;  Sanders  Associates,  Inc.,  production  of  antisubmarine  warfare 
listening  devices,  $2.1  million;  Goodyear  Aircraft  Corp. ,  production  of  depth 
charge  units  for  ASROC  missile  system,  $1.5  million;  Ampex  Instrumentation  Products 
Corp.,  production  of  magnetic  tape  reproducers,  for  measuring  structure-borne  noise 
and  vibration,  $1.4  million;  Texas  Instruments,  Inc.,  production  of  airborne  radar 
systems  to  be  used  for  antisubmarine  warfare,  weather  warning  and  general  purpose 
search,  $1  million.  AIR  FORCE;  Reflectone  Electronics,  Inc.,  subsidiary  of  Uni¬ 
versal  Match  Corp.,  production  of  electronic  countermeasures  simulators  to  be  used 
at  Strategic  Air  Command  bases,  $11.8  million;  Radio  Corporation  of  America,  Elec¬ 
tronic  Products  Div.,  development  work  on  communications  and  data  link  subsystem 
for  Dyna-Soar  test  vehicle;  Siegler  Corp.,  design,  production  and  installation  of 
electronic  and  antenna  equipment  for  space  and  satellite  programs,  $1  million. 


—  INDUSTRY  — 

UNIVAC  COBOL  LECTURE  TEAM  is  conducting  a  cross-country  tour  to  further  apprise  the 
company’s  customers  and  field  sales  organization  throughout  the  United  States  of 
the  Common  Business  Oriented  Language.  The  two-month  tour  through  twelve  cities 
is  being  arranged  by  Univac,  a  division  of  Sperry  Rand  Corp.  COBOL  is  the  success¬ 
ful  result  of  efforts  by  a  government  sponsored  group  called  CODASYL  (Conference 
on  Data  Systems  Language)  to  achieve  a  common  language  that  describes  business 
problems  among  computer  users  and  manufacturers.  COBOL  for  the  first  time  makes 
possible  the  interchange  of  computer  programs  between  data  processing  systems  of 
different  manufacturers.  {Continued  on  page  33) 
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Supersensitive, 
Large  Dynamic  Range, 
Longer  Life, 
Very  High  Resolution, 
Flatter  Field, 
Reduced 
Beam-Bending, 
No  Orth  Spot 


ZL-7803‘ 

High 

Signal-to- Noise 
Ratio, 
Improved 
Definition, 
Flatter  Field, 
Reduced 
Beam-Bending, 
No  Orth  Spot 


TV  STATION-DESIGNED... 


...for  flexibility  in  your  color 
and  special  telecast  work 

ZL-7802  represents  a  significant  advance  in 
image  orthicon  design.  It  will  pay  dividends 
every  day  in  your  studio  and  remote  telecasting. 
A  high-gain,  thin-film  semiconductor  target  is 
the  key  to  ZL-7802  sensitivity  and  ability  to 
handle  wide  ranges  of  scene  illumination.  This 
supersensitive  target  improves  depth-of-focus, 
effectively  reduces  ‘'stickiness,'"  and  permits 
pickup  of  dramatically  lighted  scenes  with  a 
minimum  of  set-up  time.  The  thin-film  target 
also  provides  excellent  high-amplitude  response, 
greatly  reduces  susceptibility  to  permanent 
burn-in  damage,  affords  stable  operation  during 
life  and  eliminates  raster  burns. 

The  addition  of  a  field  mesh  in  the  scanning 
section  provides  excellent  landing,  shading  and 
dynamic  match  in  color  cameras  using  three 
image  orthicons.  Because  of  this  field  mesh,  only 
simple  adjustments  are  required  and  you  save 
on  set-up  time. 

ZLn7802  is  interchangeable  with  the  7629,  7513, 
7293,  7293A,  5820  and  5820A. 


...for  quality  you  require  in 
critical  video  tape  recording 

ZL-7803  is  specially  designed  for  studio  pickup 
service  where  you  control  lighting  and  demand 
high-quality  performance.  An  improved  target-j 
mesh  assembly  assures  you  of  a  high  signaUto\ 
noise  ratio  (peak-to-peak  signal  vs.  [RMS]  noise 
— min.:  38,  av.:  50).  A  special  field-mesh  in  the 
scanning  section  enhances  picture  quality  by 
providing  sharp  transition  from  black  to  white 
without  spurious  effect  (white  edges).  This 
feature,  by  equalizing  the  decelerating  field 
which  the  scanning  beam  encounters,  causes 
the  beam  to  strike  the  target  in  a  more  evenly 
perpendicular  direction  over  the  entire  target 
area.  This  improves  flatness  of  field  and  corner 
resolution  .  .  .  helps  prevent  distortion.  The 
ZL-7803  will  noticeably  shorten  your  set-up  time 
and  reduce  the  need  to  compromise  between 
sharpest  focus  and  minimum  background 
blemishes. 

Now  you  don't  have  to  use  a  costly  color  tube 
to  achieve  the  quality  you  require  in  video 
taping.  The  ZL-7803  is  competitively  priced 
with  standard  camera  tubes.  Yet,  the  high 
signal-to-noise  ratio  provides  premium  video 
taping  quality. 

ZL-7803  is  interchangeable  with  the  5820,  5820 A, 
7293,  7293 A  and  7513, 


Try  these  new  General  Electric  Image  Orthicons  in  your  own  cameras.  Put  them  on  the 
tough  jobs^for  the  ZL-7802,  demanding  special  application,  color,  or  low  light-level  work: 
for  the  ZL-7803,  critical  video  taping  or  quality  studio  pickup  service  in  black  and  white  or 
color.  You'll  appreciate  the  way  these  tubes  perform. 

For  additional  information,  call  your  Genera!  Electric  industrial  tube  distributor  or  write  for 
descriptive  literature . . .  ZL-7802  (ETR-2800}  and  ZL-7803  (ETR-2801}. . .  to  General  Electric 
Company,  Room  7249C,  Owensboro,  Kentucky. 
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LADIES  ACTIVITIES  REPORT 


Special  events  scheduled  for  the  ladies  included  a  coffee 
get-together  in  the  Madison  Room  of  the  Sheraton-Park 
Hotel  each  morning,  and  a  luncheon  and  fashion  show  in  the 
Colonial  Room,  June  7,  1961.  At  one  of  the  coffee  sessions 
Mrs.  Gladys  Montgomery,  McGraw-Hill  publications,  re¬ 
lated  some  of  her  journalistic  experiences  and  George 
Twigg  III,  Raytheon  Co.,  discussed  conditions  behind  the 
Iron  Curtain.  Mrs.  Dorothea  Ostenherg,  Ladies  Activities 
Chairman,  reports  that  approximately  35  ladies  attended  the 
events. 
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See 

Preview 
Showing 
at  WESCON 


TACAN  test  equipment  from  the  world’s  largest  maker  of  airborne  TACAN 

Hoffman  now  offers  a  new  and  complete  line  of  specialized  test  equipment  necessary  to 
maintain  TACAN  accuracy  in  the  field— thus  insuring  the  superior  performance  built  into 
airborne  TACAN  equipment.  Compact  and  rugged  Hoffman  simulators  are  available  as 
standard  off-the-shelf  items  (federal  stock  numbers  assigned),  and  at  lowest  cost.  Equip¬ 
ment  tests  all  airborne  TACAN  models  now  in  use. 


HLM19A  (AN/ARM-25) 

Radio  Test  Set 

JANized  portable  unit  radi¬ 
ates  simulated  ground  bea¬ 
con  signal  to  check  accuracy 
of  any  model  TACAN  (while 
operating  in  aircraft)  for 
range,  bearing  and  identifi¬ 
cation  signals.  Also  checks 
power  and  sensitivity.  Fed¬ 
eral  Stock  No.  6625-724-8868. 


HLM03B 

TACAN  Beacon  Simulator 

Simulates  functions  of  TACAN 
or  DME  surface  beacons  to 
enable  maintenance  men 
perform  complete  laboratory 
and  bench  tests  on  all  model 
TACAN  sets.  Federal  Stock 
No.  5625-668-4227. 


HLD-129 

Azimuth  Error  Analyzer 

Detects  and  provides  visual 
and  recorded  Indication  of 
static  and  dynamic  tracking 
errors  in  azimuth  portion  of 
TACAN  sets  being  checked 
by  HLI-103B. 


HU-116A 

Peak  Power  Calibrator 

Measures  peak  output  power 
of  TACAN  transmitter  In  kilo¬ 
watts  without  use  of  calibra¬ 
tion  charts  or  auxiliary 
equipment. 


HLD-141/144/146 
Instrument  &  Power  Panels 

Simulates  aircraft  wiring  in 
testing  all  AN/ARN-21  and 
ARN-65(V)  TACAN  sets  and 
Instruments  removed  from 
the  aircraft.  Federal  Stock 
Nos.  6625-724-9938,  6625- 
448-7172,  6625-448-7177. 


Send  for  complete  data  file  on  Hoffman  TACAN  test  equipment  and  TACAN  air  navigational  systems. 
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ELECTRONICS  CORPORATION 

Military  Products  Division 

3740  5.  Grand  Avenue,  Los  Angeles  7,  California  •  Richmond  7-4488 


SIGNIFICANT  DEVELOPMENTS  AT  HOFFMAN  HAVE  CREATED  POSITIONS  FOR  SCIENTISTS  AND  ENGINEERS  OF  HIGH  CALIBER,  PLEASE  ADDRESS  INQUIRIES  TO  VICE  PRESIDENT,  INDUSTRIAL  RELATIONS 


SIGNALGRAM  {Continued  from  page  27) 

RODNEY  D,  CHIPP  &  ASSOCIATES,  a  new  firm  of  consulting  engineers,  has  been  estab¬ 
lished  in  Bloomfield,  N.J.  In  the  fields  of  electronics,  communications  systems, 
radio  and  television  broadcasting  systems,  industrial  TV  and  engineering  manage¬ 
ment,  the  firm  will  act  as  consultant  to  government  and  the  military  as  well  as  to 
private  industry.  The  firm  is  headed  by  Rodney  D.  Chipp,  formerly  Director  of 
Engineering  Planning  at  ITT  Federal  Laboratories. 

GENERAL  TELEPHONE  &  ELECTRONICS  CORP.  has  recommended  to  the  Federal  Communications 
Commission  that  provision  be  made  for  allocation  of  a  frequency  band  for  an  experi¬ 
mental  world-wide  space  communications  system,  utilizing  satellites  orbiting  22,300 
miles  above  the  earth.  Allocation  of  a  frequency  band  would  expedite  establishment 
of  an  experimental  24-hour  satellite  by  1963,  according  to  GT&E.  Specifically, 
the  company  recommended  that  an  experimental  frequency  band  of  10  megacycle  band¬ 
width  be  allocated  below  2000  megacycles. 

RAYTHEON  CO.  will  conduct  a  feasibility  study  of  a  new  concept  for  ballistic 
missile  defense  called  ARPAT.  The  work  will  be  done  under  a  Department  of  Defense 
contract  for  $7, 008, 165.  ARPAT  is  one  of  a  series  of  studies  of  possible  ballistic 
missile  defense  concepts  initiated  and  sponsored  by  the  Advanced  Research  Projects 
Agency  as  part  of  its  Project  Defender.  Supporting  Raytheon  in  the  study  program 
will  be  the  following  industrial  team:  Hughes  Aircraft  Co.,  Boeing  Co.,  Inter¬ 
national  Business  Machines  Corp. ,  and  Bissett-Berman  Co. 

MICROWAVE  CORPORATION  OF  AMERICA  will  manufacture  radar-telemetering  systems  for 
the  United  States  Weather  Bureau.  The  systems  will  employ  a  new  concept  of  micro- 
wave  radar  technique  for  the  interrogation  of  remote  transponders,  according  to  the 
company.  These  systems  will  enable  the  Weather  Bureau  to  determine,  at  a  control 
location,  exact  wind  velocity  and  wind  direction  simultaneously  from  numerous 
points  as  remote  as  several  miles  from  the  central  weather  station. 

NEW  BRITISH  FIRM  has  been  formed  by  Ling-Temco  Electronics,  Inc.  of  Dallas,  Tex., 
and  Pye  Limited  of  Cambridge,  England.  Pye-Ling  Limited  of  Stanmore,  England,  will 
market  Ling  and  Pye  vibration  and  accoustic  test  equipment. 

—  GENERAL  — 

SATELLITE  "SPACE  CHAMBER"  designed  to  duplicate  conditions  200  miles  from  the  earth 
will  be  in  full  operation  by  November  at  the  Sunnyvale,  Calif.,  plant  of  Lockheed 
Aircraft  Corporation’s  Missile  and  Space  Div.  Costing  $1.6  million,  the  55-ton 
High  Vacuum  Orbital  Simulator  will  test  Lockheed’s  Agena  vehicle,  which  is  used  in 
the  Discoverer  capsule  recovery  program  and  the  Midas  infrared  early  warning 
program. 

HAM  OPERATORS  will  have  a  chance  to  reminisce  when  they  gather  for  the  Otter  Cliffs 
(Maine)  Radio  Station  Reunion,  August  19,  1961.  Founded  by  Alessandro  Fabbri,  the 
small  experimental  amateur  radio  station  was  turned  over  to  the  United  States 
Government  during  World  War  I,  and  was  used  for  sending  and  receiving  messages  from 
Europe.  In  1935  the  station  was  moved  to  its  present  site  at  Winter  Harbor, 

Maine.  Radiomen  attending  the  reunion  will  tour  Fabbri  Hall,  the  recently  dedi¬ 
cated  barracks  at  Winter  Harbor;  visit  Otter  Cliffs;  and  attend  a  luncheon  at 
Hancock  House  in  Ellsworth,  Maine. 

SPACE  STAMP  bearing  a  likeness  of  Astronaut  Alan  B.  Shepard,  Jr.  has  been  proposed 
by  Sen.  Keating  (R.,N.Y.)  and  the  National  Rocket  Club.  The  stamps  and  a  series  of 
bonds  would  be  used  to  help  finance  the  United  States  effort  to  put  a  man  on  the 
moon. 

SERIES  OF  OPINIONS  AND  INSTRUCTIONS  on  technical  writing  and  technical  publica¬ 
tions  has  been  prepared  by  Thomas  R.  O’Neill,  P.O.  Box  441,  Passaic,  N.  J.  The 
first  of  six  booklets  contains  rules  to  be  followed  in  writing  a  technical  manual, 
and  information  concerning  technical  copywriting.  The  series  costs  $2. 

CALENDAR  OF  EVENTS: 

AUG.  22-25:  Western  Electronic  Show  and  Convention,  sponsored  by  Institute  of 
Radio  Engineers  and  Western  Electronic  Manufacturers  Association,  Cow  Palace,  San 
Francisco. 

AUG.  23-25:  Pacific  General  Meeting,  sponsored  by  American  Institute  of  Electrical 
Engineers,  Hotel  Utah,  Salt  Lake  City. 

SEPT.  17-20:  Transportation  and  Logistics  Forum,  sponsored  by  National  Defense 
Transportation  Association,  Denver  Hilton  Hotel,  Denver. 
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Philco  TechRep  demonstration  console,  shown  above,  con¬ 
tains  operating  circuit  modules.  Similar  units  are  available 
to  demonstrate  virtually  any  circuit  or  system  concept. 


Personnel  throughout  the  free  world  are  being  trained  to  teach,  operate,  and 
maintain  virtually  every  type  of  electronic  system— through  retention-building 
Philco  custom-tailored  demonstrations. 

In  addition  to  demonstration  modules  for  every  circuit  and  system  concept, 
Philco  provides  comprehensive  supporting  literature,'^  full  variety  of  audio¬ 
visual  training  aids,  and  instructors— available  everywhere— who  can  serve  as 
your  electronic  training  staff. 

Philco,  specialist  in  electronic  training  for  over  25  years,  is  prepared  to 
serve  you  with  comprehensive  electronic  training  programs  tailored  to  your 
specific  objectives. 


PHILCQ 

^^yumotid  Qaa^'^^  tAe  Tf^ordl  Oifr 


For  further  information,  please  write: 

PHILCO  TECHREP  DIVISION,  P.  0.  BOX  4730,  PHILADELPHIA  34,  PA.,  U.SJL 
P.  0.  BOX  10150,  PALO  ALTO,  CALIFORNIA,  U.SA 


IN  EUROPE: 
TechRep  Services  S.A., 
Avenue  de  Beauregard  3, 
Fribourg.  Switzerland 


IN  CANADA: 

Philco  Corporation  of  Canada.  Ltd., 
Don  Mills  Road,  Don  Mills, 
Toronto,  Ontario.  Canada 
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Keynote  Luncheon  Address 

{Continued  from  page  12) 

If  I  may  revert  to  space  again,  knowing  you  people 
in  communications  and  your  interest,  I  have  been  very 
concerned  with  the  communications  satellite  effort  for  a 
long  time.  Now  here  is  a  good  case  in  point.  We  do  not 
have  a  national  communications  satellite  program;  we 
never  had  one.  We  have  had  one  effort  in  the  Depart¬ 
ment  of  Defense;  we  have  one  in  NASA.  Presumably  the 
FCC  and  other  government  agencies  have  some  thoughts 
on  the  subject,  but  essentially  we  are  splintered. 

If  communications  satellites  make  sense — and  in  my 
opinion  this  project  is  about  the  most  practical  use  of 
space  there  is,  certainly  in  terms  of  dividends,  in  terms 
of  our  reputation  as  a  free  world — here  is  one  we  should 
have  been  doing  a  long  time  ago.  We  should  proceed 
with  it  under  our  free  enterprise  system  to  show  to  the 
world  that  American  industry  can  do  something.  We 
can  get  some  rewards  that  we  can  see,  and  people  around 
the  world  will  benefit  directly.  But  we  are  not  going  to 
do  it  until  we  have  one  national  effort. 

This  must  be  done  with  long-range  programming  and 
it  should  be  done  honestly  by  telling  the  public  that  we 
are  going  to  have  a  great  national  communications  satel¬ 
lite  effort  which  will  mean  a  global  communications  sys¬ 
tem.  This  program  will  cost  $500  million  before  it  is  go¬ 
ing  to  operate  on  a  global  basis.  We  ought  to  face  it  by 
centralizing  authority  and  enlisting  the  best  talent  we 
have  in  the  country  to  get  on  with  the  job. 

The  Fighi  For  Dollars 

While  research  has  been  going  on  in  its  more  compli¬ 
cated  vein,  in  a  sense  that  it  is  our  long-term  program, 
requiring  5  to  8  years  for  everything  we  do,  we  still  are 
talking  in  terms  of  a  one-year  budget  cycle.  Those  of  us 
in  the  Pentagon  who  are  concerned  with  the  budget,  re¬ 
apportionment,  etc.,  realize  that  essentially  we  are  fighting 
for  dollars.  We  must  think  more  and  more  in  the  re¬ 
search  field  on  ten-year  programs.  The  Russians  get 
five;  we  should  have  ten  for  a  change. 

These  programs  will  be  keyed  to  the  problems  of  re¬ 
search  administration,  keyed  to  the  long-term  nature  of 
these  complicated  systems  with  which  we  are  concerned, 
and  maybe  we  can  really  end  up  with  some  achievements 
first.  We  will  not  spend  a  billion,  two  hundred  million 
dollars  on  our  nuclear  powered  aircraft  program  and 
then  cancel  it.  Before  we  start  we  ought  to  decide  on  our 
final  objective,  its  cost,  and  its  effect  on  the  prestige  of 
America. 

Iniegraied  Planning  at  the  Top 

I  think  we  have  to  face  this  kind  of  issue  immedi¬ 
ately,  give  the  real  facts  to  the  public,  and  realize  that 
what  we  need  is  integrated  planning  at  the  top  for  R&D 
on  a  national  basis,  not  just  for  DOD,  NASA,  FPC  or 
Agriculture  or  Commerce.  Somehow  we  must  find  a 
mechanism  for  putting  this  together  and  make  Congress 
realize  that  these  things  are  not  quickies.  You  cannot 
suddenly  push  a  button  and  get  results. 

Now  I  want  to  point  out  that  I  am  not  one  who  believes 
in  centralization  of  authority  either.  We  are  moving  in 
Defense  at  a  very  rapid  pace  towards  centralization  of 
authority  and  I  think  it  is  a  great  mistake.  We  must 
have  centralization  of  planning  and  we  must  have  cen¬ 
tralization  of  policy,  nationally.  But  we  must  start  dele¬ 
gating  the  responsibility  of  execution  down  the  line.  You 
just  cannot  run  a  $43  billion  business  with  five  men  in 
the  Defense  Department,  believe  me.  I  believe  we  have 
to  centralize  the  planning  of  long-term  thinking,  and  we 


are  moving  in  this  direction.  Let  us  be  sure,  however, 
that  we  give  the  boys  down  the  line  responsibility  and 
authority  and  trust  them  to  get  on  with  the  job. 

An  Incentive  System  in  Government 

This  means  that  we  have  to  get  good  people  in  Wash¬ 
ington.  I  tried  to  wonder  what  one  might  do  in  this  re¬ 
gard.  We  do  not  have  an  incentive  system  in  government, 
and  I  do  not  know  how  you  do  it.  In  industry  we  have 
a  profit  motive  and  that  is  what  has  made  America  what 
it  is  today.  Somehow  someone  must  figure  out  a  differ¬ 
ent  set  of  standards  for  excellence  in  government.  Some¬ 
how  we  have  to  promote  people  in  Washington,  not  for¬ 
getting  5,000  in  Civil  Service  under  them  (which  means 
you  automatically  get  a  new  job),  but  for  doing  a  job  well 
or  saving  some  money  or  reaching  target  A  quicker  than 
anybody  thought  it  could  be  done.  I  think  this  is  very 
important.  If  we  don’t  do  this  I  don’t  know  what  is 
going  to  happen  down  here,  because  the  reasons  for  get¬ 
ting  rewards  in  government  are  not  the  reasons  for  get¬ 
ting  awards  in  industry. 

Conflict  of  Interest  Problem 

I  think  that  we  must  also  concern  ourselves  with  this 
conflict  of  interest  problem  in  Washington  which  is.  I’m 
afraid,  getting  worse  rather  than  better.  To  my  mind 
you  cannot  legislate  morality.  If  a  man  comes  to  Wash¬ 
ington  from  industry  you  can’t  then  pass  a  law  which 
makes  him  honest.  He  is  either  honest  or  he  isn’t,  and 
if  he  isn’t,  I  am  sure  he  will  find  a  way  around  the  law. 
We  tried  this  in  prohibition  many  years  ago,  yet  at  the 
moment  we  are  moving,  unfortunately,  in  the  direction 
of  making  it  more  difficult  rather  than  easier  for  getting 
competence  in  Washington. 

Well  now,  in  closing,  I  want  to  say  that  I  have  had  a 
great  time  here  in  the  last  two  years.  I  think  we  have 
a  tremendous  number  of  the  most  dedicated  people  I 
have  ever  seen  in  my  life  and  I  speak  of  both  military  and 
civilians.  There  has  been  a  little  lack  recently  of  standing 
up  and  speaking  for  the  military,  and  I  want  to  take  this 
opportunity  to  say  that  this  is  the  greatest  group  I  have 
ever  seen.  They  operate  under  tremendous  difficulties. 
You  know  we  can  all  sit  around,  as  civilians,  and  be 
critical  of  our  general  friends  and  say  why  don’t  you  do 
this  and  why  don’t  you  do  that.  These  men  are  supposed 
to  wait  for  15  years  doing  nothing  and  then  in  15  min¬ 
utes  go  out  and  put  on  the  darndest  sales  campaign,  pro¬ 
duction  campaign  or  advertising  campaign  that  you  peo¬ 
ple  have  ever  done  in  your  life. 

The  problem  here  is  not  the  military  and  not  the  top 
civilians  in  any  branch  of  government.  They  are  a  hard 
working  group  and  very  talented.  If  you  analyze  inter¬ 
service  rivalry — to  use  a  canned  phrase — it  all  comes 
back  to  the  budget  cycle,  in  my  opinion.  You  can  go  out 
to  the  Seventh  Army  in  Europe  as  I  have  done,  and  you 
don’t  see  any  problem  between  the  Army  and  the  Navy 
and  the  Air  Force.  They  are  all  out  there  as  Americans 
trying  to  do  a  job. 

You  get  inside  the  Pentagon  and  everytime  vou  turn 
around  you  have  the  Bureau  of  the  Budget  and  this  is  a 
very  debilitating  kind  of  influence.  It  is  really  not  the 
lack  of  good  people  down  here,  but  the  environment 
in  which  we  operate.  And  I  am  not  smart  enough  to 
suggest  changing  it.  All  I  want  to  say  is,  in  parting, 
that  I  have  never  worked  with  a  more  dedicated  group 
of  military  and  civilian  people  or  a  higher  level  intel¬ 
lectual  capability  anywhere  in  my  industrial  life,  and  I 
think  any  of  you  who  had  been  here  would  agree.  I  wish 
them  the  best  of  luck.  Let  us  make  the  system  work. 
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High  priority,  graphic  communication  data  covering  the  fuii  spectrum  of  business 
messages  —  from  fuii  scaie  drawings  to  two  letters  at  a  time  —  are  examined  at  a 
demonstration  of  Alden  High  Speed  Facsimile. 


Now!... Practical,  High-Speed  Facsimile  for 
the  High  Priority  Graphic  Information  of 
Government,  Industry  &  Commerce 


In  facsimile  —  the  key  to  cost  is  utilization  of  transmission  lines  and 
equipment.  So  far,  the  biggest  expense  has  been  line  cost.  The  greatest 
bar  to  full  utilization  of  systems  has  been  lack  of  flexibility  in  equipment. 


Line  costs  are  now  plummeting 

—  through  the  great  increase  in  private 
“voice**  networks,  the  recent  availability 
of  private  microwave  channels,  and  the 
filing  of  tariffs  by  A.  T.  &  T.  Company 
of  low  cost,  broad  channel  communica¬ 
tion  links  in  their  *Telpak**  offering. 

Alden  facsimile  equipment 
has  the  proven  flexibility  .  .  . 

to  take  documentary  copy  of  any  size  and 
shape,  to  operate  on  any  channel  (micro- 
wave,  “voice** channel,  broad  channel),  to 
operate  at  any  speed  (from  8  min.  letter 
to  2  letters/min.  or  at  any  higher  speed) 
with  proven,  practical  designs  .  .  .  (stand¬ 
ard  equipment  for  the  U.  S.  Weather 
Bureau  on  2  national  and  territorial 
networks). 

Alden  equipment  handles 

the  entire  spectrum  of 

high  priority  graphic  information. 

Not  restricted  to  letter  size  copy,  Alden 
Flat  Copy  Scanners  readily  accept  origi¬ 
nals  of  any  length,  width  or  thickness. 
They  have  the  flexibility  to  transmit 
everything  from  full  scale  layouts  and 
plan  drawings  to  2  letters  at  a  time  or 
small  size  messages  whether  shingled  or 
in  parallel.  Messages  can  be  fed  con¬ 
tinuously  or  selectively  scanned  for  great¬ 
est  flexibility.  The  tremendous  variety 
of  messages  that  can  be  sent  results  in 
highest  utilization  of  equipment  for  all 
high  priority  graphic  information. 

Alden  equipment  can  load  match 
the  traffic  of  any  system. 

Not  only  the  entire  spectrum  of  size, 
length  and  thickness  of  copy  can  be 


COPY  CAN  BE  FED  CONTINUOUSLY  IN  ALDEN  FLAT 
COPY  SCANNER  19''  WIDE 


handled  —  but  the  most  practical  speed 
for  the  load  can  be  chosen  from  standard 
Alden  equipment  to  get  the  highest  utili¬ 
zation  of  the  communication  link  or 
channel  selected.  Alden  equipment  is  not 
fixed  at  high  or  low  speed.  Through 
the  use  of  modern  tape  equipment  the 
ability  to  store  at  one  speed  and  transmit 
at  another  gives  complete  flexibility  to 
any  systems  layout  —  insuring  highest 
utilization. 

Alden  equipment  is  designed  as 
sel(-contained,  modular  units  .  .  . 

with  low  maintenance  and  running  costs. 
Scanners  can  be  placed  wherever  infor¬ 
mation  is  developed  —  fed  into  the  fac¬ 
simile  communication  system  or  network 
—  and  recorder  placed  wherever  infor¬ 
mation  needs  to  be  utilized. 

The  ability  to  get 
highest  utilization  — 

from  Alden  equipment  does  not  come 
about  by  accident,  but  is  made  possible 
by  the  techniques  Alden  has  pioneered. 


ANY  DISTANCE  APART  . .  • 
WHEREVER  NEEDED 


Alfax  Paper  and  Alden 
Recording  Techniques 

From  1930  on,  Alden  has  continuously 
engaged  in  facsimile  development  and 
application.  Most  significant  was  the 
development  of  Alfax  “A**  Recording 
Papers  —  the  first  and  only  stable  and 
high  speed  electro-sensitive  recording 
paper,  which  combined  with  Alden  “ad¬ 
justerless**  Recording  Techniques  and  sim¬ 
plified  Flat  Copy  Scanning  —  form  the 
basis  for  the  important  breakthrough  in 
practical  facsimile  equipment  and  systems. 

In  1946  ALDEN  ELECTRONICS 
was  set  up  as  a  manufacturer*s  manu¬ 
facturer  to  supply  systems,  equipment, 
component  recorders,  scanners  and  their 
elements  to  users,  OEM,  and  R&D 
groups  in  facsimile  and  instant  graphic 
recording  fields.  This  company  can 
serve  as  the  key  to  exploiting  the  new 
horizons  opened  by  Alfax  “A**  Paper 
and  Alden  Recording  and  Scanning 
techniques  and  to  benefit  from  the 
electronic  packaging  and  manufacturing 
techniques  of  the  original  Alden  Prod¬ 
ucts  Company 

TODAY  —  Alden  Electronics*  equipment 
is  standard  throughout  two  national  U.  S. 
Weather  Bureau  facsimile  networks. 
Backed  up  by  over  200  service  centers 
throughout  the  nation.  Alfax  Paper  and 
Alden  Recorders  are  also  superimposing 
a  whole  new  strata  of  instant  graphic 
“quick  see**  recording  devices  in  every 
scientific  field  from  Oceanography  to 
Radio  Astronomy. 

It  is  the  fastest  growing  company  in 
the  facsimile  field  and  is  being  joined 
by  outstanding  leaders  who  find  that  Alden 
recording  techniques  and  Alfax  **A** 
papers  can  expand  and  develop  their 
markets. 

ALFAX  PAPER  &  ENGINEERING  CO.,  INC. 

making  Alfax  paper  available  to  all  for  use  or 
re-sale  without  restriction. 

ALDEN  RESEARCH  FOUNDATION 

providing  an  integrated  and  coordinated  program 
for  the  use  of  Alden  techniques  and  know-how. 

ALDEN  PRODUCTS  COMPANY 

making  available  the  basic  components  to  mount, 
house,  fasten  and  connect  electronic  circuitry  so 
that  equipment  is  simple  to  roll-in,  plug-in,  operate 
and  maintain. 

_ 

can  serve  you  as  the  key  element  of  the  only 
integrated  team  for  providing  every  essential 
element  from  basic  parts  to  complete  systems  in 
the  facsimile  field. 

We  invite  your  inquiries. 

ALDEN  RESEARCH  CENTER 

Westboro,  Massachutetts  U.SA 
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PANEL  DISCUSSIONS 


AFCEA  members  and  guests  were  briefed  on  the  latest  developments 
in  communications,  electronics  and  photography  at  the  four  panel  dis¬ 
cussions  during  the  15th  Annual  Convention.  Satellites  vs.  cables,  man¬ 
agement  of  international  communications  systems  and  switching  re¬ 
quirements  for  these  systems  were  some  of  the  subjects  discussed  at  the 
‘‘Present  Media  and  Future  Concepts  of  World-Wide  Communications” 
panel  presented  by  International  Telephone  &  Telegraph  Corporation. 
Electroluminescent  displays  for  missile  tracking,  and  the  use  of  under¬ 
ground  waveguides  for  low  frequency  communications  systems  were 
some  of  the  topics  examined  at  the  “New  Frontiers  in  Reliable  Com¬ 
munications^^  panel  presented  by  General  Telephone  &  Electronics 
Corporation.  These  two  panels  are  published  in  this  issue.  “Scientific 
Applications  of  Electronics  in  Photography^^  panel  presented  by  indus¬ 
try  and  military  participants,  and  “Recent  Developments  in  Govern¬ 
ment  Contracts  and  Procurement  Procedures  Stressing  Electronics” 
panel  presented  hy  the  Federal  Bar  Association  will  appear  next  month. 


ITT  Panel:  (left  to  right)  John  Granlund,  Frank  Fairley,  L,  A,  de  Rosa,  Frederick 
Furth,  Dr*  Henri  Busignies,  Walter  Glonih,  Louis  Pollack,  Robert  Plouffe,  Ken- 
neth  Zitzman, 


GT&E  Panel:  (left  to  right)  Alan  Culbertson,  Dr,  Seymour  Stein,  Dr,  Herbert 
Trotter,  Dr,  Allen  Solomon,  Dr,  Robert  San  Soucie, 
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PANEL  ON 


PRESENT  MEDIA  AND  FUTURE  CONCEPTS 
OF  WORLD-WIDE  COMMUNICATIONS 

BY  INTERNATIONAL  TELEPHONE  b  TELEGRAPH  CORP. 

MODERATOR— DR.  HENRI  RUSIGNIES,  VICP:  PRESI¬ 
DENT,  GENERAL  TECHNICAL  DIRECTOR,  INTER¬ 
NATIONAL  TELEPHONE  &  TELEGRAPH  CORP.- 
INTRODUCED  BY  RADM.  F.  R.  FURTH, 

VICE  PRESIDENT,  ITT  CORP. 


SYSTEM  ASPEaS  OF  WORLD-WIDE  COMMUNICATIONS 

L  A.  DE  ROSA,  VICE  PRESIDENT,  in  COMMUNICATIONS  SYSTEMS,  INO. 


The  demand  for  communications 
has  been  estimated  as  doubling 
within  the  next  five  years.  This  in¬ 
crease  is  predicted  as  holding  not 
only  for  civilian  communication  re¬ 
quirements  but  also  for  military  com¬ 
munication  needs.  The  communica¬ 
tion  engineer  must,  in  order  to 
make  it  feasible  to  meet  this  rapidly 
increasing  requirement,  utilize  every 
available  technological  advancement. 

Requirements^  Philosophies^ 
and  Trends 

The  increased  demand  for  com¬ 
munications  is  expected  to  be  par¬ 
ticularly  large  between  subscribers 
at  geographically  remote  positions. 
There  have  been  no  significant  tech¬ 
nological  developments  except  for  a 
limited  wideband  cable  facility  in 
overseas  communications  in  the  past 
fifty  years  and,  perhaps  for  this  rea¬ 
son,  overseas  telephone  messages 
have  been  only  approximately  one 
per  cent  of  our  domestic  long  lines 
messages.  This  small  overseas  traffic 
has  been  caused  by  high  costs,  poor 
quality,  and  long  waiting  times  which 
the  subscriber  encounters  when  at¬ 
tempting  to  use  these  facilities.  It  is 
certainly  apparent  that  all  techno¬ 
logical  developments  which  can  im¬ 
prove  and  increase  global  communi¬ 
cation  facilities  are  of  particular  im¬ 
portance.  The  rapidity  with  which 
the  limited  overseas  communication 
channels  have  been  saturated  is  an 


indication  that  the  main  deterrent  to 
increased  global  communication  is 
the  paucity  of  suitable  facilities. 

Large  proportions  of  the  expand¬ 
ing  communication  needs  are  re- 
quired  by  complex  military  systems 
which  depend  for  their  operations 
upon  the  reliable  transmission  of  huge 
volumes  of  data  between  centers  and 
periphery  points.  Sources  producing 
huge  volumes  of  data  and  sinks  op¬ 
erating  upon  and  utilizing  huge 
quantities  of  data  are  already  in  ex¬ 
istence;  the  only  remaining  void  is 
the  wideband  communications  link 
necessary  to  connect  these  collection 
and  data-processing  centers.  Accord¬ 
ingly,  more  and  more  demands  will 
be  made  on  the  supplier  of  communi¬ 
cations  to  provide  the  required  links 
with  the  necessary  reliabilities  and 
at  a  low  cost. 

It  might  be  well  to  consider  first 
the  manner  in  which  the  basic  char¬ 
acteristics  of  communications  have 
changed  during  recent  years. 

If  there  were  equal  interchange  of 
information  between  all  members  of 
a  population,  the  communication  re¬ 
quirements  would  be  given  by  a  bi¬ 
nomial  coefficient  of  if  people  taken 
two  at  a  time  with  repetitions  al¬ 
lowed.  The  communication  require¬ 
ments  under  these  conditions  would, 
even  for  a  small  population,  increase 
enormously.  This  equal  interchange, 
however,  would  serve  no  useful  pur¬ 
pose  unless  the  data  flow  did  not 
saturate  the  subscriber,  and  if  all 


subscribers  possessed  the  same  intel¬ 
lectual  standard  and  educational 
background.  Since  this  situation  is 
a  highly  improbable  one,  organiza¬ 
tions  must  find  other  means  for  pro¬ 
ducing  results  requiring  coordinated 
effort  on  the  part  of  many  individu¬ 
als.  This  quest,  the  very  basis  for 
proper  organizational  management, 
is  of  particular  concern  to  all  mili¬ 
tary  and  civilian  large-scale  efforts. 

Organizations  are  able  to  produce 
results  which  come  about  by  the 
combined,  coordinated  efforts  of 
many  individuals  and  by  the  use  of 
facilities  which  can  economically  be 
justified  only  by  large-scale  ventures. 
A  further  characteristic  of  an  organ¬ 
ization  is  that  the  functions  must  be 
selected  so  that  there  is  no  duplica¬ 
tion,  or  only  a  studied  duplication, 
of  the  duties  of  any  two  individuals. 
This  is  one  principle  of  management. 
A  second  principle,  and  also  an  im¬ 
portant  one,  is  that  the  decisions 
made  by  members  of  an  organization 
must  be  weighted  so  that  the  most 
capable  people  make  the  most  im¬ 
portant  decisions.  As  soon  as  we 
subscribe  to  this  latter  principle,  we 
immediately  introduce  into  the  com¬ 
munication  problem  the  concept  that 
certain  bits  of  information  are  more 
important  than  other  bits  of  infor¬ 
mation. 

Oftentimes  the  basic  difference  be¬ 
tween  the  successful  and  the  unsuc¬ 
cessful  organization  lies  in  the  abili¬ 
ty  to  utilize  supporting  technologic, 
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procure  plant,  and  properly  invest 
capital  so  that  the  mission  of  the  or¬ 
ganization,  either  civilian  or  mili¬ 
tary,  can  be  accomplished  within  the 
limitations  of  the  systems  communi¬ 
cations.  This  important  requirement 
is  often  overlooked  as  the  organiza¬ 
tional  structure  becomes  more  com¬ 
plex.  Large  civilian  and  military  or¬ 
ganizations  must,  therefore,  make 
certain  that  the  design  of  the  com¬ 
munications  networks  upon  which 
they  place  so  much  reliance  is  con¬ 
sidered  as  a  system  design  problem 
in  conjunction  with  their  other  op¬ 
erations. 

Future  communication  require¬ 
ments  must  also  consider  the  supply 
of  wideband  facilities  to  the  con¬ 
sumer,  so  that  organizations  can 
utilize  and  share  central  data  proc¬ 
essing  machinery  which  would  other¬ 
wise  be  economically  unjustifiable. 

The  requirements  and  facilities  for 
civilian  and  military  use  must  pro¬ 
vide  communication  with  various 
orders  of  reliability  under  all  condi¬ 
tions  of  harassment  from  natural 


and  man-made  sources.  In  addition, 
the  consumer  must  be  permitted  to 
select  the  reliability  commensurate 
with  his  requirements  by  suitable 
control  over  terminal  equipment  in¬ 
cluding,  perhaps,  the  modems  and 
terminal  encoding  apparatus.  Such 
proposals  as  the  AT&T  Telpak  are 
particularly  suited  for  this  latter  pur¬ 
pose.  To  furnish  these  facilities  in 
an  expanded  manner,  not  only  do¬ 
mestically  but  on  a  global  basis,  the 
communicator  must  anticipate  and 
consider  technological  changes  and 
their  best  application  to  his  prob¬ 
lems. 

An  indication  of  the  trend  in  the 
increasing  demand  for  communica¬ 
tion  facilities  is  presented  in  Figure 
1.  It  is  expected  that  there  will  be 
approximately  a  doubling  of  the  ov¬ 
erseas  telephone  messages  within  the 
next  five  years.  This  prediction,  how¬ 
ever,  is  based  on  certain  assumptions 
as  to  a  moderate  increased  availabil¬ 
ity,  convenience,  lower  costs,  and 
some  new  uses.  Past  experience  has 
shown  that  consumer  requirements 


have  always  increased  more  rapidly 
than  anticipated  and  that  the  in¬ 
genuity  of  the  inventor  has  always 
produced  more  new  uses  than  antici¬ 
pated  by  the  supplier.  An  aid  to  the 
anticipation  of  the  probable  trend 
is  to  consider  the  present  ZI  traffic 
and  to  examine  whether  the  con¬ 
straints  which  differentiate  local  traf¬ 
fic  from  overseas  and  foreign  traffic 
can  be  overcome.  Considerations 
such  as  guaranteeing  of  U.S.  capital 
investments  in  South  America,  the 
simplification  of  customs  procedures, 
changes  in  tariff  structure,  increased 
and  improved  low  cost  transporta¬ 
tion  immediately  produce  a  greatly 
increased  demand  for  communica¬ 
tions.  The  consumer  generally  does 
a  wonderful  job  of  finding  a  new  use 
for  a  transmission  facility  once  it  is 
provided  for  him. 

The  present  overseas  circuits  leav¬ 
ing  the  United  States  via  cable  and 
radio  total  approximately  one  mega¬ 
cycle  of  information  bandwidth.  We 
may  expect  some  immediate  in¬ 
creased  demands,  particularly  from 
the  military,  when  the  implementa¬ 
tions  suggested  by  many  responsible 
groups  for  satellites  with  space  bands 
from  one  to  twenty  megacycles  are 
achieved. 

Let  us  examine  briefly  what  possi¬ 
bilities  the  communicator  has  to  uti¬ 
lize  imminent  technological  changes 
in  assisting  him  to  solve  his  prob¬ 
lems. 

increased  Reliability 

For  the  purpose  of  this  brief  dis¬ 
cussion,  this  generic  term  may  in¬ 
clude  communication  system  reliabil¬ 
ity  and  survivability,  and  communi¬ 
cation  security. 

The  first  of  these,  communication 
system  reliability,  is  defined  as  the 
degree  of  operability  of  the  system 
under  various  conditions.  This  may 
be  measured  also  in  terms  of  the 
composite  failure  rate  of  individual 
component  parts  and  assemblies  or 
of  circuit  availability  for  multi-chan¬ 
nel  systems  such  as  tropospheric 
scatter  and  line-of-sight  radio  relay 
systems. 

Survivability  is  defined  as  the 
ability  of  the  communication  system 
to  continue  to  exist  and  perform  pre¬ 
scribed  functions  after  exposure  to 
man-made  phenomena  which  tend 
to  destroy,  disrupt,  or  degrade  the 
system.  Included  in  this  category  are 
physical  damage,  interference,  and 
other  ECM  activity  such  as  jamming, 
sabotage,  chemical  and  biological 
warfare.  Communication  security  will 
not  be  covered  at  this  point  but,  in 
general,  involves  the  ability  to  com¬ 
municate  from  one  point  to  another 


RADIO  a  OCEAN  CABLE  TELEPHONE  SERVICE 
BY  CLASS  A  TELEPHONE  CARRIERS 
Figure  I 
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without  having  the  message  disclosed 
or  available  to  unauthorized  sources. 

A  collective  reliability  required 
due  to  the  importance  of  decision  of 
four  to  ten  orders  of  magnitude  may 
be  involved.  As  an  example,  the 
decision  to  wage  war  which  would 
involve  an  expenditure  certainly 
greater  than  our  gross  national  prod¬ 
uct  for  one  year,  by  comparison  with 
the  average  family  income,  gives  us 
one  indication  of  the  ratio  of  the 
importance  of  a  decision  affecting  the 
nation  as  compared  to  one  in  which 
only  a  family  unit  is  involved.  In 
similar  fashion  and  resulting  in  simi¬ 
lar  ratios,  we  can  compare  the  mor¬ 
tality  resulting  from  a  general  con¬ 
flict  to  that  which  occurs  as  a  result 
of  a  decision  made  by  a  common 
subscriber.  These  and  other  criteria 
may  be  used  to  approximate  the  type 
of  reliability  considered  sufficient  to 
carry  a  message  involving  decisions 
of  global  importance.  The  capability 
of  a  communication  system  to  sus¬ 
tain  the  composite  reliability  neces¬ 
sary  to  carry  the  most  important  de¬ 
cisions  with  the  high  degree  of  cer¬ 
tainty  and  freedom  of  error,  and  to 
do  this  under  catastrophic  destruc¬ 
tion,  poses  many  interesting  prob¬ 
lems.  These  are  extreme  conditions, 
however.  In  the  intermediate  cate¬ 
gory,  we  find  that  greatly  increased 


reliability  must  be  provided  to  sus¬ 
tain  a  host  of  new  subscriber  activi¬ 
ties  in  political,  medical,  business, 
and  other  areas.  As  a  matter  of  fact, 
a  future  growth  of  many  of  these 
uses  will  be  seriously  handicapped  by 
inadequate  communications.  By  in¬ 
adequate  communications,  it  is  not 
intended  to  imply  that  this  involves 
the  common  carrier  exclusively,  since 
the  distribution  of  messages  at  the 
terminals  and  within  the  terminal 
area  is  presently  one  of  our  weakest 
links. 

Modulations^  Codings  and  Data 
Pry  cessing 

The  demand  for  increased  com¬ 
munications  may,  as  has  been  indi¬ 
cated  previously,  be  met  by  the  utili¬ 
zation  of  a  wider  portion  of  the  elec¬ 
tromagnetic  spectrum.  Another  at¬ 
tack  to  the  problem  is  to  consider 
methods  and  ways  of  utilizing  more 
efficiently  that  part  of  the  electro¬ 
magnetic  spectrum  in  common  use 
today.  This  may  be  done  by  devising 
means  for  more  advantageously  using 
bandwidth  for  the  transmission  of 
greater  amounts  of  intelligence  per 
cycle  per  watt  of  power.  This  possi¬ 
bility  leads  to  the  utilization  of  new 
types  of  modulation  and  encoding 
processes.  In  this  type  of  study,  there 
are  two  major  considerations.  The 


first  is  an  investigation  of  modula¬ 
tion  and  encoding  processes  which, 
from  a  theoretical  viewpoint,  offer 
promise.  The  second  is  to  view  these 
theoretical  attacks  critically  to  de¬ 
termine  at  an  early  stage  which  ones 
offer  promise  towards  the  ultimate 
embodiment  into  practical  and  use¬ 
ful  equipment. 

From  a  theoretical  viewpoint, 
there  is  an  almost  inexhaustible  num¬ 
ber  of  new  encoding  processes  and 
new  proposals  for  novel  modulation 
schemes.  However,  few  of  these  can 
be  realized  as  practical  equipments 
because  of  component  unreliability. 
It  is  also  possible  to  show  that  en¬ 
coding  methods  can  be  and  have  been 
conceived  to  permit  signaling  at  rates 
arbitrarily  close  to  the  capacity  of  a 
channel  and  with  an  arbitrarily  small 
probability  of  error.  Nevertheless, 
few  of  these  encoding  processes  are 
attractive  from  the  practical  point  of 
view  for  the  large  bulk  of  communi¬ 
cation  traffic.  Many  of  the  special 
codes,  such  as  the  parity  check  codes, 
are  extremely  useful  for  the  higher 
priority  messages  where  an  increased 
cost  of  monitoring  and  maintenance 
is  justifiable. 

Until  such  time  as  the  reliability 
inherent  in  components  is  increased 
substantially,  many  communication 
engineers  believe  that  they  must  re- 
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For  performance,  reliability, 
and  servicing  ease,  the  Altec 
line  of  amplifiers  and  equip¬ 
ment  have  won  a  resounding 
vote  of  confidence  from  the 
industry.  Precision-engineer¬ 
ed  to  meet  your  most  exact¬ 
ing  specifications,  Altec 
products  offer  the  improved 
design  that  makes  maximum 
use  of  minimum  space  —  and 
the  ''plus"  that  makes  the 
difference  —  Altec  quality. 


ALTEC  “Quick-Fix 
Termination  Bay 
Typical  cable  termination 
bay  has  capacity  for  50 
transmitting  and  50  receiv¬ 
ing  channels.  Equipped  with 
ALTEC  plug-in  line  repeat 
coils,  transistorized  plug-in 
repeater  amplifiers,  plug-in 
equalizers. 
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The  455A  Amplifier  is  a  transistorized  repeater  type 
amplifier  wrapping  up  a  compact  package  of  gain 
for  telephone  circuit  use.  Incorporates  the  gain, 
power  handling  capacity,  frequency  response,  plug¬ 
in  features  in  the  physical  size  of  vacuum  tube  type 
repeater.  Ten  repeaters  go  in  the  same  standard  rack  mount  used  for  vacuum  tube 
types.  Operates  on  48  volt  DC  @  22  ma:  (453A  model  operates  on  24  volt  DC). 
Since  it  is  transistorized  no  130  volt  supply  is  needed.  For  details,  write  for 
Altec  Lansing  Bulletin  #AL-1600. 
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The  529A  Power  Supply 
energizes  up  to  100  ALTEC 
transistorized  repeater  amplifiers.  External  Power  Available:  20  v  DC  @  3  amps; 
0.3  amp  @  each  of  10  separate  outlets.  Maximum  Ripple  Content  is  0.002  v. 
Features  DC  voltmeter  and  rotary  selector  switch  for  checking  each  distribution 
outlet.  Mounts  In  19"  relay  rack  and  occupies  3V^2"  of  rack  height. 


The  12910  panel  is  provided  to  mount 
10  amplifiers  or  Altec  line  Equalizers. 
The  panel  is  1%"  in  height. 


For  complete  information  about  Altec  telephone  and  paging  equipment, 
write  to  the  address  below  or  call  714’  PRospect  4-2900  in  Anaheim, 

ALTEC  LANSING  CORPORATION.  DEPT.  S-8-T 

1515  S.  Manchester  Ave.,  Anaheim,  Calif. 
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vert  to  time-humored  solutions  such 
as  reiteration.  This  retrogression 
philosophy  is  a  result  of  considering 
the  error  reduction  problem  on  a 
global  basis  and  the  additional  capi¬ 
tal  expenditures  necessary  to  intro¬ 
duce  complex  encoding  equipment  on 
a  large  scale  basis. 

In  addition  to  the  reliability  and 
cost  considerations,  one  must  realize 
that  oftentimes  the  premises  upon 
which  the  theoretical  considerations 
are  based  are  derived  from  simpli¬ 
fying  assumptions  as  to  the  statistics 
associated  with  the  error-producing 
sources.  As  an  illustration,  consider 
a  transmission  link  using  the  tropo¬ 
spheric  scatter  phenomenon.  A  1  kw 
installation  will  cost  in  the  neighbor¬ 
hood  of  $25,000  for  the  transmitter, 
including  power  supply.  A  10  kw  in¬ 
stallation  will  cost  approximately 
$75,000  to  $100,000  more.  The  vari¬ 
ations  in  signal  strength  which  may 
be  encountered  in  one  week  of  oper¬ 
ation  in  a  typical  Mediterranean 
area  installation  is  40  db  while  sea¬ 
sonal  variations  of  as  much  as  70 
db  are  possible.  This  requires  an 
encoding  process  which  will  improve 
the  operation  under  certain  levels  of 
ambient  noise  and  propagation  an¬ 
omalies  of  70  db.  Since  the  capacity 
of  the  channel  under  these  extremes 
of  signal-to-noise  ratio  is  subject  to 
wide  variation,  it  is  difficult  to  con¬ 
ceive  of  an  encoding  process  which 
will  substitute  for  reserve  power  in 
the  transmitter.  In  most  considera¬ 
tions  of  encoding  and  operation  in 
large  ambient  noise  backgrounds,  the 
disturbances  are  considered  to  be 
Gaussian  in  nature.  Further  gains  in 
combatting  noise  and  in  minimizing 
errors  due  to  propagation  phenome¬ 
na  must  rest  in  obtaining  more  pre¬ 
cise  statistics  relating  to  the  perturb¬ 
ing  influences  and  in  devising  meth¬ 
ods  of  modulation  for  operation  in 
this  environment.  The  operation  and 
encoding  methods  should  be  selected 
so  that  they  can  be  physically  realized 
without  complex  circuitry  or  loss  of 
reliability. 

Terminal  Complexes 

One  of  the  most  important  con¬ 
tributions  that  the  communications 
engineer  who  is  considering  the  global 
communications  system  can  make 
is  the  setting  up  of  standards  and 
encouraging  their  use  in  the  termi¬ 
nal  area  complexes.  The  setting  up 
of  standardized  character  and  bit 
rates;  the  recommendations  of  com¬ 
patible  signaling  and  supervision ; 
ihe  establishment  of  message  for¬ 
mats,  message  lengths,  levels,  rates, 
modulation  modes  are  a  few  of  the 
standards  necessary  to  assure  com¬ 


patibility  on  a  global  basis.  These 
standards  must  be  selected  so  that 
the  traffic  sources  and  sinks  can  be 
accommodated.  Such  sources  and 
sinks  may  be:  (a)  Telephone,  (b) 
Teletype  machine,  (c)  Magnetic  tape 
terminal,  (d)  Card  transceiver,  (e) 
Compound  terminal  (teletype  card 
transceiver  facsimile) ,  (f)  Telephone 
and  data  (G/A-SG),  (g)  Data  (low-, 
medium-  and  high-speed  computer 
sources),  (h)  Television  devices,  and 
(i)  Analog  sources  other  than  tele¬ 
phone. 

Switching 

Introducing  switching  techniques 
which  operate  more  rapidly  than  the 
mechanical  types  such  as  step-by-step 
and  crossbar  systems  offers  some 
possibility  for  more  efficient  utiliza¬ 
tion  of  existing  facilities.  These  ob¬ 
jectives  may  be  realized,  at  least  to 
some  degree,  by  high  speed  switch¬ 
ing. 

(a)  It  is  possible  to  obtain  a 
more  rapid  user  to  user  connection, 
that  is,  provide  a  fast  reaction  time, 
by  rapid  switching.  This  objective 
has  not  been  considered  an  impor¬ 
tant  factor  in  the  past  since  few 
communication  networks  would  be 
handicapped  if  this  reaction  time 
were  greater  than  5  to  10  seconds. 
However,  with  the  coming  of  wide¬ 
band  switched  circuits  transmitting 
huge  quantities  of  data  and  operating 
between  data  processing  centers,  a 
5  to  10  second  switching  time  may 
necessitate  allocating  lines  unless 
high  speed  switching  can  be  pro¬ 
vided. 

(b)  A  second  objective  of  high 
speed  switching  is  to  increase  the 
trunk  efficiency  or  the  utilization  of 
trunking  facilities.  The  efficiency 
with  which  a  trunk  is  used  is  de¬ 
termined  by  the  ratio  of  the  effective 
communication  time  to  the  setup 
time,  that  is: 

E  = - _ 

trn  -f-  n4.  (tsi  +  tgw) 

where  tm  =  mean  message  time 
He  =  number  of  centers 
in  tandem 

tsi  =  signaling  time 
tgw  =  switching  time  (one 
center) 

The  denominator  in  the  formula 
for  efficiency  may  average  approxi¬ 
mately  120  seconds  when  using  cross¬ 
bar  switching.  For  voice  transmis¬ 
sions,  this  is  satisfactory,  but  when 
operating  with  wideband  data,  large 
quantities  of  messages  may  be  in¬ 
volved  with  holding  times  of  1  sec¬ 
ond  or  less,  so  that  the  efficiency  with 
which  trunks  are  used  would  be  de¬ 
creased  to  a  point  where  high  speed 
switching  would  be  economically 


justifiable.  A  high  trunk  efficienc  * 
may  also  be  obtained  by  proper  trat- 
fic  regulation  by  utilizing  better  pro¬ 
gram  queuing  programs  or  store  and 
forward  techniques. 

(c)  The  utilization  efficiency  of 
the  network  can  also  be  affected  by 
the  rapidity  with  which  internal  con¬ 
trol  is  performed.  Crossbar  systems 
may  have  a  total  switching  time  long 
enough  to  make  it  impossible  to  use 
a  single  control  marker,  thus  necessi¬ 
tating  the  use  of  several  markers.  In 
a  fast  matrix  system,  such  as  those 
using  reed  relays  or  semiconductor 
crosspoints,  the  speed  is  such  that 
a  single  marker  will  suffice.  Calls  may 
thus  be  handled  one  at  a  time.  This 
enables  much  more  complex  control 
operations  to  be  performed  with  sim¬ 
plicity  and  increases  the  flexibility 
of  the  system.  With  representative 
message  lengths,  signaling  times,  and 
switching  times  for  a  three-center  ov¬ 
erall  setup,  and  with  representative 
marker  holding  times,  a  simple  cross¬ 
bar  marker  may  handle  about  30 
calls  per  minute.  A  reed  relay  mark¬ 
er  may  handle  about  1000  calls. 

The  implementation,  therefore,  of 
more  rapid  switching  apparatus  will 
be  particularly  effective  in  increasing 
the  efficiency  of  utilization  of  exist¬ 
ing  facilities  for  the  transmission  of 
data  and  wideband,  short  duration 
messages. 

Summary 

Proper  systems  engineering  of 
global  communications  is  of  extreme 
importance  if  reliable,  economical, 
and  survivable  communications  are 
to  be  maintained  on  an  integrated 
global  basis.  It  is  anticipated  that 
there  will  be  major  expansion  in 
communications  external  to  the  ZI 
and  between  the  United  States  and 
external  points  within  the  next  five 
to  ten  year  period. 

A  substantial  increase  should  em¬ 
anate  from  Europe  to  the  other  parts 
of  the  world.  Probably  three  billion 
dollars  of  additionally  invested  capi¬ 
tal  may  very  well  be  required  within 
the  ZI  to  assure  the  communication 
needs  of  systems  dealing  with  vari¬ 
ous  phases  of  military  operations, 
including  offensive  warfare,  defen¬ 
sive  warfare,  intelligence-gathering, 
supply  and  logistics  networks,  and 
over-all  coordinating  command.  The 
increases  of  operational  dependence 
of  the  military  upon  proper  commu¬ 
nications,  and  the  increase  of  civilian 
global  communication  requirements 
make  the  function  of  systems  man¬ 
agement  on  a  global  basis  most  im¬ 
portant.  Tbis  category  of  global 
communication  system  manage- 
ment  demands  increased  attention 
from  the  communicator. 
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THE  MANAGEMENT  AND  IMPLEMENTATION  OF 
INTERNATIONAL  COMMUNICATION  SYSTEMS 


WORLD-WIDE  is  a  pretty  ambitious 
term  and  it  goes  without  saying 
that  any  system  which  deserves  the 
title  must  be  of  an  international  na¬ 
ture  and  involve  the  specific  type  of 
problems  which  are  inherent  to  in¬ 
ternational  undertakings.  Even  if  the 
world-wide  system  is  for  a  completely 
United  States  agency  such  as  the  U.S. 
Air  Force  Project  480L  which  is  be¬ 
ing  undertaken  by  ITT,  it  will  still 
involve  international  dealing  with 
many  countries;  for  example,  site 
authorization,  frequency  clearances, 
customs,  interconnection  with  nation¬ 
al  communications  systems,  etc. 

As  systems  become  world-wide  in 
scope,  more  sophisticated  in  capa¬ 
bilities,  and  more  automated  in  oper¬ 
ation,  the  complexity  of  their  man¬ 
agement  seems  to  increase  in  loga¬ 
rithmic  proportion.  For  the  300  mil¬ 
lion  dollar  Project  465L  to  provide 
the  Strategic  Air  Command  control 
system,  ITT  is  the  prime  contractor, 
with  30  major  subcontractors  includ¬ 
ing  some  of  the  largest  companies  in 
the  industry  and  I  have  no  idea  how 
many  sub-subs  there  are. 

Even  with  a  single  system  manager 
answering  to  a  single  customer  as 
is  the  case  here,  the  managerial  task 
is  complex  and  difficult.  The  diffi¬ 
culties  would  be  much  greater,  how¬ 
ever,  if  that  same  project  were  of 
international  scope  such  as  the 
SHAPE  tropospheric  scatter  com¬ 
munications  project,  ACE  HIGH 
which  is  sponsored  jointly  by  fifteen 
countries  and  has  locations  in  nine 
of  them.  (See  Figure  1.) 

The  international  project  involves 
not  only  the  same  technical  and  man¬ 
agerial  difficulties  as  the  other  but  is 
also  subject  to  political  and  economic 
considerations  particularly  with  re¬ 
spect  to  selection  of  equipment  and 
its  deployment  between  geographical 
locations. 

The  U.S.  is  involved  in  political 
and  military  alliances  all  over  the 
world;  NATO  in  Europe,  the  Central 
Treaty  Organization  (CENTO)  in 
the  Near  East  and  SEATO  in  the  Far 
East,  to  name  a  few.  Large  interna¬ 
tional  communication-electronic  proj¬ 
ects  have  already  resulted  from  them 
and  we  can  expect  more  in  the  future. 

The  purpose  of  this  paper  is  to 
point  out  the  special  considerations 


involved  solely  by  virtue  of  the  proj¬ 
ect  being  international  in  scope  and, 
in  particular,  being  internationally 
sponsored.  These  observations  and 
suggestions  are  based  upon  four 
Years’  experience  gained  on  Project 
ACE  HIGH. 

In  the  first  place,  establishing  an 
international  project  presents  some 
unusual  features.  Any  decision  re¬ 
quires  unanimous  agreement  among 
the  parties  concerned  including  a 
formula  for  cost  sharing.  Quite  un¬ 
derstandably  each  National  Repre¬ 
sentative  must  study  the  proposals 
from  the  point  of  view  of  his  own 
country.  For  example,  communica¬ 
tion  links  usually  become  part  of  the 
PTT  system  ( post-telephone-tele- 
graph  system).  NATO  military  pipe¬ 
lines  augment  national  civilian  ones 
or  the  requirements  for  both  may  be 
combined  in  a  project  financed  joint- 

•y- 

Navigational  aids  may  serve  civil 
aviation  but  if  not,  they  must  be 
thoroughly  coordinated  with  the  ex¬ 
isting  system. 


Conversely,  careful  consideration 
must  be  given  to  the  location  of  such 
projects  as  airfields  which  have  no 
commercial  application  but  take  val¬ 
uable  land  out  of  use,  and  missile 
bases  which  are  prime  enemy  tar¬ 
gets. 

Then  in  carrying  out  the  project, 
each  National  Representative  must 
consider  financing  very  carefully.  It 
is  only  reasonable  to  expect  that  he 
will  try  to  get  an  amount  of  money 
spent  in  his  own  country  which  is 
more  or  less  in  proportion  to  its  con¬ 
tribution  to  the  project.  They  also 
want  to  have  work  done  in  their  own 
countries  by  their  own  citizens  be¬ 
cause  of  the  fact  that  it  is  a  source 
of  revenue  for  reinvestment  in  the 
country,  alleviates  local  unemploy¬ 
ment,  and  simplifies  security  needs. 

In  carrying  out  large  internation¬ 
al  projects,  the  concept  of  a  single 
system  manager  responsible  for  the 
development,  installation,  and  even 
operation  of  a  large  system  as  has 
been  successfully  employed  in  recent 
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a  technical  adviser 
seat  at  the  conference 
table 


...where  the  requirements  at  the 
aerospace  control  environment 
are  defined  ^decisions  implemented 

This  seat  is  reserved  for  MITRE,  Technical  Adviser  to  the  Air 
Force  for  command  and  control  systems. 

Electronic  Systems  must  meet  the  challenge  to  command  posed  by 
present  and  future  weapons,  aerospace  vehicles  and  widely  dispersed 
forces. 

MITRE  works  with  the  Air  Force  in  planning  and  developing  these 
systems.  The  job  demands  application  of  the  most  advanced  com¬ 
mand  and  control  technology. 

Many  technical  disciplines  are  pursued  with  a  scientific  objectivity 
engendered  by  the  corporation’s  nonprofit  status  and  the  clearly 
defined  programs  established  bilaterally  with  the  Air  Force  Elec¬ 
tronics  Systems  Division. 

Specifically,  MITRE  engages  in: 

. . .  Advance  conceptual  planning 
. . .  Specification  of  individual  system  requirements 
. . .  Intersystem  engineering 

. . .  Research  and  experimentation  to  generate  new  command 
and  control  techniques 

Engineers  and  scientists  interested  in  the  new  field  of  command  and 
control  technology  are  invited  to  inquire  about  openings  in: 

•  Operations  Research  •  Radar  Systems  and  Techniques 

•  System  Analysis  •  Advanced  System  Design 

•  Communications  •  Air  Traffic  Control  System  Development 

•  Econometrics  •  Computer  Technology 

•  Human  Factors  •  Mathematics 

•  Antenna  Design  —  Microwave  Components 

Write  in  confidence  to:  Vice  President  — Technical  Operations 

THE  I 


MITRE 


CO  R  PORATI  O  N 


Post  Office  Box  208,  36-MV — Bedford,  Massachusetts 

JH  (fualified  applicants  unll  receinc  consideration  for  employment 
unthoiit  regard  to  race,  creed,  color  or  national  origin. 


years,  is  still  the  best.  An  outstand¬ 
ing  example  is  the  Distant  Early 
Warning  Line  of  radar  detection  and 
reporting  stations  across  northern 
Canada. 

For  this  vast  project  the  planning, 
engineering,  equipment  procurement 
and  installation  were  carried  out  by 
one  major  contractor — the  Western 
Electric  Company.  Since  then,  the 
Federal  Electric  Corporation,  a  sub¬ 
sidiary  of  International  Telephone 
&  Telegraph  Corporation,  has  acted 
as  system  manager  for  the  operation, 
maintenance  and  logistic  support  for 
the  DEW  Line.  The  latter  function 
includes  not  only  engineering  rede¬ 
sign,  operation  and  maintenance,  but 
everything  down  to  the  purchase,  de¬ 
livery  and  preparation  of  the  food 
for  the  military  personnel  operating 
the  stations. 

The  European  countries  are  wary 
of  this  concept  in  principle,  however. 
They  are  afraid  some  foreign  com¬ 
pany  will  enter  their  country,  usurp 
or  ignore  national  prerogatives,  dis¬ 
rupt  their  PTT  systems  which  are 
all  government-owned,  and  interfere 
with  their  television  broadcasts.  One 
side  of  SHAPE’S  ionospheric  scat¬ 
ter  link  between  Paris  and  Naples  is 
down  right  now  because  of  suspected 
interference  with  television  in  Eng¬ 
land. 

Also,  in  an  attempt  to  maintain  a 
reasonable  relationship  between  the 
money  invested  in  the  individual 
countries  and  the  contribution  that 
each  makes  to  the  project,  there  is 
a  strong  tendency  to  compartment 
the  system  geographically  and  for 
each  to  do  its  own  share.  On  ACE 
HIGH  the  separate  Ministries  of  De¬ 
fense  (Mod’s  for  short)  constructed 
the  buildings  on  their  own  sites  and 
also  provided  the  power  supplies. 
These  latter  were  built  to  SHAPE 
specifications,  but  are  of  different 
types  in  each  country. 

This  works  satisfactorily  for  the 
power  supplies  but  would  become 
much  more  difficult  and  costly  if  the 
procedure  were  also  followed  for 
data  transmission  and  multiplex 
equipment  for  example,  or  any 
equipment  where  there  is  a  question 
of  technical  compatibility  through¬ 
out  the  system. 

Considering  all  factors:  efficiency, 
economy,  and  political  consider¬ 
ations,  I  would  recommend  a  man¬ 
agement  procedure  as  it  has  evolved 
for  ACE  HIGH  with  certain  modi¬ 
fications. 

The  problem  is  to  follow  the  prin¬ 
ciple  of  a  single  system  manager  as 
closely  as  possible,  while  making  the 
required  adaptation  to  international 
financing.  We  are  doing  this  on 
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ACE  HIGH  as  follows.  The  over-all 
cost  of  the  Project  will  be  about  $75 
million.  To  show  how  and  where 
this  is  spent  I  shall  separate  the 
project  into  its  principal  components: 

a.  Engineering  Sc  Management — 
$9.5  million 

This  covers  the  cost  of  operating 
the  Paris  Engineering  Center  of 
ISEI  (International  Standard  Engi¬ 
neering,  Inc.),  about  110  people,  for 
the  length  of  the  project.  If  any 
eyebrows  are  raised  about  paying 
this  to  an  American  firm  for  a  Euro¬ 
pean  project.  I  point  out  that  each 
participating  countrv  is  represented 
on  our  staff,  Americans  are  in  the 
minority,  and  that  we  pay  corporate 
and  individual  income  taxes  to  the 
host  country. 

b.  Installation  Service  Sc  Ma¬ 
terial — $8.5  million 

This  is  automatically  adjusted  by 
virtue  of  ITT’s  fortunate  position 
of  having  a  company  in  every  coun¬ 
try  except  Greece  where  the  work  is 
done  bv  one  of  our  Italian  associ¬ 
ates.  We  subcontract  for  this  phase 
of  our  work  to  our  associates  in  the 
country  concerned  because  we  have 
very  close  working  relations  with 
them  and  they  are  thoroughlv  ex¬ 
perienced  in  dealing  with  the  PTT 
and  other  government  officials.  From 
the  national  point  of  view  it  is  at¬ 
tractive  because  it  assures  that  ev¬ 
erything  spent  goes  to  a  local  com¬ 
pany  composed  100  per  cent  of  na¬ 
tionals  of  that  country. 

c.  Preparation  of  Sites  including 
Buildings,  Antenna  Foundations  and 
Access  Roads — $25  million 

ISEI  prepared  engineering  specifi¬ 
cations  for  standard  buildings  and 
site  layouts.  It  also  surveyed  the 
sites  while  the  MOD’s  contracted  with 
local  firms  to  do  the  actual  work. 

d.  Major  Items  of  Equipment — 
$24  million 

This  is  the  most  difficult  require¬ 
ment  to  meet,  i.e.,  to  get  the  best 
equipment  possible  and  have  each 
country  share  in  the  production.  Each 


would  like  to  produce  its  own  equip¬ 
ment  but  requirements  for  uniformi¬ 
ty  or  even  compatibility  prohibit  this 
to  a  large  extent. 

One  method  of  procurement  which 
has  many  advantages  and  which  is 
the  one  followed  on  Project  ACE 
HIGH  is  to  have  all  equipment  of  a 
particular  category  throughout  the 
network  produced  by  a  single  sup¬ 
plier.  This  reduces  the  number  of 
different  suppliers  to  no  more  than 
the  number  of  (main)  categories  of 
equipment,  obtains  the  benefit  of 
quantity  production,  and,  at  the  same 
time,  provides  an  opportunity  for 
different  countries  to  participate  in 
the  equipment  production. 

Each  supplier  is  selected  by  inter¬ 
national  competitive  bidding.  Man¬ 
ufacturers  can  usually  combine  or 
offer  under  license  if  this  is  advan¬ 
tageous  to  the  customer. 

All  this  may  sound  unnecessarily 
complicated  but  when  financial  peo¬ 
ple  who  probably  have  little  or  no 
communications  experience  get  to¬ 
gether  for  important  decisions,  the 
negotiations  get  tough.  I  recall  some 
years  ago  when  during  a  protracted 
discussion  on  one  point  the  United 
States  member  said  with  some  ex¬ 
asperation:  “We  are  only  talking 
about  $1  million.”  . 

To  this,  the  representative  of  one 
of  the  tiniest  countries  replied:  “Sir, 
that  is  10  percent  of  our  annual  mil¬ 
itary  budget.” 

In  conclusion  I  think  that  the  fu¬ 
ture  will  see  closer  and  more  exten¬ 
sive  international  collaboration  in 
communications-electronics  than  ev¬ 
er  before,  particularly  with  the 
United  States  involved.  I  also  be¬ 
lieve  that  this  is  recognized  by  the 
people  in  important  positions  in 
friendly  foreign  countries. 

Our  Paris  Chapter  of  AFCEA  has 
more  Frenchmen  than  Americans  in 
it.  This  is  because  they  recognize 
the  benefit  to  be  gained  from  the 
regular  exchange  of  knowledge  and  - 
experience.  When  I  spoke  on  Proj¬ 


ect  ACE  HIGH  before  the  London 
Chapter,  the  advance  notice  carried 
a  brief  description  of  the  Project  and 
they  had  the  largest  attendance  in 
the  history  of  their  Chapter.  They  cer¬ 
tainly  did  not  come  to  hear  me  but 
to  learn  about  this  network  of  which 
a  substantial  portion  is  located  in 
their  country. 

One  of  the  most  critical  problems 
in  the  military  and  in  industry  alike 
is  the  shortage  of  qualified  person¬ 
nel.  Recently,  Major  General  F.  W. 
Moorman,  Chief  Signal  Officer  of 
SHAPE,  proposed  a  program  whose 
objective  is  to  raise  materially  the 
level  of  electronic  knowledge,  and 
hence  the  availability  of  scientists, 
engineers  and  technicians  who  are 
so  badly  needed  in  the  countries  of 
the  free  world  in  general  and  NATO 
in  particular.  He  presented  this  plan 
personally  at  a  meeting  attended  by 
the  Chief  Signal  Officers  of  the  indi¬ 
vidual  NATO  nations  as  well  as  those 
of  the  NATO  operational  commands. 
He  has  also  called  it  to  the  atten¬ 
tion  and  asked  for  the  support  of 
General  Norstad,  the  heads  of  all 
SHAPE  Staff  Divisions  and  the  Na¬ 
tional  Military  Representatives  to 
SHAPE. 

To  get  the  support  of  the  agency 
which  he  considers  the  most  power¬ 
ful  and  helpful  in  this  field,  he  wrote 
to  Colonel  W.  J.  Baird,  General  Man¬ 
ager  of  the  Armed  Forces  Communi¬ 
cations  and  Electronics  Association, 
to  ask  for  the  backing  of  this  organi¬ 
zation.  General  Moorman’s  choice 
was  sound.  We  have  12,000  members 
spread  throughout  the  world,  over 
200  Group  Members,  and  have  active 
Chapters  in  58  cities.  The  Regional 
organization  now  covers  most  of  the 
globe. 

The  program  will  not  proceed  hur¬ 
riedly.  When  the  time  comes  and 
you  are  asked  to  participate  in  it, 

I  can  think  of  no  better  way  in  which 
you  could  enhance  the  cause  of  in¬ 
ternational,  and  hence  world-wide, 
communications  than  to  give  it  your 
wholehearted  support. 


CABLE  SYSTEMS  IN  WORLD-WIDE  COMMUNICATIONS 

SPEAKER:  F.  FAIRLEY,  TECHNICAL  ADVISOR,  ITT  FEDERAL  LARORATORIES 


The  natural  emphasis  on  the  use 
of  cable  systems  in  a  world-wide 
communications  network  lies  in  the 
geographical  environment  in  which 
few,  if  any,  alternative  systems  are 
available  in  the  present  state  of  the 
art  to  provide  reliable  means  of 
communication,  i.e.,  over  large  ex¬ 
panses  of  sea.  It  is  therefore  appro¬ 


priate  to  concentrate  on  the  achieve¬ 
ments  and  potentialities  in  the  use  of 
submarine  cable  systems,  but  the 
large-scale  application  of  land  cable 
systems  to  the  present  day  communi¬ 
cations  network  both  for  long-  and 
short-distance  operation  cannot  be 
ignored. 

The  great  technical  virtue  which 


cable  transmission  has  over  all  other 
forms  of  communication  is  the  con¬ 
finement  of  the  signal  within  a  high¬ 
ly  stable  medium  of  small  cross-sec¬ 
tion  almost  entirely  undisturbed  by 
natural  phenomena  such  as  weather 
changes  and  static  or  by  man-made 
electrical  interference.  Systems  over 
land  or  short  sea  distances,  such  as 
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line  of  sight  or  tropospheric  radio, 
have  now  been  developed  to  the 
point  where  they  largely  overcome 
the  effects  of  the  transmission  medi¬ 
um;  and  if  properly  planned,  they 
approach  the  performance  of  cable 
systems  and  can  take  their  place  in 
a  global  network  wherever  environ¬ 
mental  or  economic  considerations 
warrant.  On  the  other  hand,  HF 
ionospheric  scatter  radio  systems 
which  today  are  the  only  practicable 
alternative  to  the  use  of  submarine 
cables  for  long  over-water  paths  have 
been  unable,  even  with  large  capital 
expenditure,  to  overcome  the  defects 
of  the  medium  to  the  point  where 
they  can  approach  the  performance 
of  cable  systems.  With  the  possibility 
of  using  outer  space  as  a  transmis¬ 
sion  medium  by  the  use  of  satellites 
as  repeaters  or  reflectors,  many  of  the 
virtues  of  cable  system  transmission 
will  be  attained,  and  the  choice  of 
system,  whether  over  land  or  sea, 
may  well  be  dictated  by  reasons 
other  than  those  associated  with  the 
technical  performance  of  the  result¬ 
ing  circuits. 


Submarine  Cable  Systems  Today 


Figure  1  shows  the  major  world 
submarine  cable  arteries  existing  or 
planned  within  the  next  decade  for 
telephone  or  other  wide  band  trans¬ 
mission.  All  the  circuits  shown  cross¬ 
ing  sea  areas  are  provided  by  re- 
peatered  submarine  cable  svstems. 
Cables  for  telegraph  transmission  on 
a  global  basis  have  been  used  for 
about  100  years  and  are  still  in  use, 
being  updated  by  improved  telegraph 
techniques  or  by  the  insertion  of 
telegraph  repeaters  to  increase  traf¬ 
fic  capacity.  The  system  designs  for 
long  distance  repeatered  submarine 
telephone  cables  have  been  estab¬ 
lished,  and  electronic  circuitry,  well 
within  the  state  of  the  art  to  support 
these  designs,  has  exisited  for  several 
decades.  Only  in  the  last  ten  years 
have  improvements  in  cable  materials 
and  laying  techniques,  together  with 
increasing  confidence  in  the  reliabili¬ 
ty  of  components,  made  cables  using 
submarine  repeaters  practicable.  A 
major  breakthrough  in  respect  to 
global  communications  was  made  by 
the  inauguration  of  the  first  trans- 
Atlantic  telephone  cable  system  in 
1956  followed  by  a  second  in  1959. 
A  third  direct  trans-Atlantic  cable 
will  be  laid  this  year  between  Can¬ 
ada  and  Scotland,  and  a  fourth  di¬ 
rectly  between  the  U.S.  mainland  and 
England  is  projected  for  1963.  The 
success  of  the  first  long-distance  re¬ 
peatered  cables  has  been  such,  that, 
solely  on  return  for  capital  invest¬ 
ment,  the  major  communications  op¬ 


erating  organizations  throughout  the 
world  will  be  laying  submarine  tele¬ 
phone  cables  at  the  rate  of  upwards 
of  10,000  nautical  miles  per  year  for 
the  next  few  years. 

The  first  trans-Atlantic  telephone 
cables  used  coaxial  construction  of 
diameter  0.62  inches  over  the  poly¬ 
ethylene  dielectric  and  were  heavily 
armoured.  Two  cables  were  laid,  one 
for  each  direction  of  transmission 
over  the  deep  Atlantic  Ocean  with 
U.S.  repeaters,  and  this  was  extended 
over  Newfoundland  to  the  American 
mainland  by  a  single  cable  using 
British  shallow  water  repeaters. 

The  use  of  two  cables,  avoiding 
filters  for  separation  of  the  frequency 
bands  used  for  each  direction  of 
transmission  in  the  repeaters,  facili¬ 
tated  a  flexible  repeater  housing  lit¬ 
tle  larger  than  the  cable  diameter, 
which  simplified  the  laying  problem 
in  deep  water  since  the  repeaters 
could  pass  over  the  cable-laying  gear 
without  stopping  the  ship.  On  the 
other  hand,  the  two-way  repeater 
with  its  additional  circuitry  was 
housed  in  a  rigid  container  and  pre¬ 
sented  problems  which  had  not  then 
been  solved  for  deep-water  laying. 
Furthermore,  the  one-way  repeater, 
using  slightly  less  than  half  the  band¬ 
width  required  for  both-way  trans¬ 
mission  with  directional  separation 
in  the  two-way  repeater  allowed  a 
longer  repeater  spacing  for  the  same 
noise  performance.  This  reduced  the 
number  of  repeaters  in  the  long  At¬ 
lantic  section  and  consequently  re¬ 
duced  the  voltage  required  for  feed¬ 
ing  power  to  the  repeaters  from  the 
two  shore  ends.  In  turn,  this  al¬ 
lowed  one  of  the  largest  repeater 
components,  the  capacitors  in  the  fil¬ 
ters  separating  the  DC  power  feed 
from  the  transmission  circuitry,  to 
be  reduced  in  size,  thus  facilitating 
the  flexible  housing. 

The  system  has  a  capacity  of  36 
4kc/s  spaced  telephone  channels 
using  the  frequency  range  20-164 
kc/s  in  the  one-way  repeater  and  60 
4kc/s  channels  using  the  frequency 
ranges  20-260  and  312-552kc/s  in 
the  two-way  repeater.  In  each  case, 
the  frequency  ranges  transmitted 
were  slightly  extended  to  accommo¬ 
date  order  wire  and  maintenance  fa¬ 
cilities.  The  one-way  repeater  has  a 
gain  of  65  db  at  the  top  frequency 
and  is  spaced  at  a  nominal  distance 
of  37.5  nautical  miles,  and  the  two- 
way  repeater  top  frequency  gain  is 
60  db  and  is  spaced  at  about  20 
nautical  miles. 

The  system  design  of  the  second 
trans-Atlantic  cable  was  identical 
with  that  of  the  first.  The  advan¬ 
tages  of  using  one  cable  with  two¬ 


way  repeaters  instead  of  two  cables 
stimulated  further  development  and 
experimental  work  in  the  areas  of 
(1)  improved  cable  design  to  assist 
in  the  laying  operation  in  deep  sea 
with  two-way  repeaters  in  rigid 
housings,  (2)  repeater  design  and 
particularly  tube  design  to  reduce  the 
voltage  drop  required  for  power 
feeding  from  the  shore  ends,  and  (3) 
design  of  cable  machinery  on  board 
ship  to  facilitate  the  laying  opera¬ 
tion.  The  results  of  these  activities 
are  that  the  third  trans-Atlantic  cable 
“CANTAT”  to  be  laid  this  vear  will 
use  in  the  deep  sea  portions  a  co¬ 
axial  cable  of  one  inch  diameter  ov¬ 
er  the  core  instead  of  0.62"  with  only 
two-thirds  the  attenuation  and  light¬ 
er  in  weight.  This  cable  is  compar¬ 
able  in  cost  to  the  earlier  cables, 
largely  due  to  the  omission  of  heavy 
wire  armouring  by  concentrating  the 
strain  member  within  the  inner  co¬ 
axial  conductor.  In  addition  to  being 
lighter,  this  cable  is  also  more  flexible 
and  does  not  rotate  under  the  stress 
of  laying,  which  greatly  assists  the 
laying  of  rigid  repeaters.  The  re¬ 
peaters  will  have  a  power  feed  voltage 
drop  of  70  volts  instead  of  125  volts. 
This  cable  between  Newfoundland 
and  Scotland  will  cross  the  Atlantic 
with  88  repeaters  (with  some  sub¬ 
merged  equalizers)  providing  60  4Kc 
channels  with  a  nominal  repeater 
spacing  of  26  nautical  miles  and  a 
gain  of  about  55  db  at  the  top  of 
frequency  of  608  Kc. 

Both  cable  and  repeaters  of  a  sub¬ 
marine  cable  system  have  been  de¬ 
signed  and  manufactured  to  the  high¬ 
est  standards  of  reliability  with  an 
expected  life,  if  undisturbed,  of  the 
order  of  twenty  years.  To  date,  no 
failures  of  the  long-distance  system 
repeaters  have  occurred,  but  the  trans- 
Atlantic  cables  have  been  cut  by 
trawling  operations  off  the  Newfound¬ 
land  fishing  banks  and,  very  recently, 
by  damage  from  an  iceberg.  The 
deep  water  sections  are  practically 
immune  from  these  effects  and  from 
wear  on  the  sea  bottom.  Work  to 
increase  the  distances  which  can  be 
spanned  by  submarine  telephone  cable 
systems  has  resulted  in  the  possibility 
today  of  covering  distances  of  about 
3500  nautical  miles;  this  permits 
greater  freedom  in  the  choice  of  land¬ 
ing  sites,  and  using  suitable  islands 
will  enable  repeatered  submarine 
cable  systems  to  cover  the  ocean  dis¬ 
tances  involved  anywhere  in  the 
world.  Work  to  increase  the  channel 
capacity  will  today  enable  96  4Kc/s 
spaced  channels  using  line  frequen¬ 
cies  slightly  greater  than  1  Mc/s  to 
be  used.  The  TAT  3  cable  to  be  laid 
about  1963  will  have  such  a  capacity 
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on  a  one  inch  coaxial  cable  similar  to 
the  “CANTAT”  cable  but  with  some¬ 
what  improved  performance  and  will 
proceed  directly  from  the  U.  S.  main¬ 
land  to  England,  thereby  avoiding  the 
main  fishing  and  iceberg  areas.  The 
repeater  spacing  will  be  about  20 
nautical  miles,  and  up  to  180  two-way 
repeaters  will  be  required.  About 
6000  volts  of  DC  power  will  be  re¬ 
quired  at  each  end,  but  the  problem 
of  design  of  power  separation  capaci¬ 
tors  will  be  eased  by  raising  the  low¬ 
est  transmission  frequency  well  above 
the  15-20  Kc/s  previously  used.  Al¬ 
though  the  repeater  will  be  mounted 
in  a  rigid  housing,  this  will  be  smaller 
than  previously  used.  As  a  result  of 
intensive  work  in  the  design  and  pro¬ 
vision  of  new  cable  laying  gear,  using 
caterpillar  tracks  instead  of  drums, 
the  smaller  rigid  repeaters  will  be  fed 
through  the  shipboard  machinery 
along  with  the  cable. 

Although  the  greatest  concentration 
of  effort  has  been  directed  to  the  At¬ 
lantic  because  of  the  community  of 
commercial  interest,  a  36  4Kc/s  chan¬ 
nel  cable  system  using  one-way  re¬ 
peaters  was  laid  between  California 
and  Honolulu  in  1957,  and  several 
minor  cables  have  been  laid  or  are 
in  progress  in  various  parts  of  the 
world.  Plans  are  now  being  imple¬ 
mented  for  a  single  two-way  cable 
known  as  “COMPAC”  between  Can¬ 
ada  and  Australia  providing  60  chan¬ 
nels,  ultimately  linking  the  major 
countries  of  the  British  Common¬ 
wealth.  Other  major  plans  under 
consideration  by  the  Bell  System  will 
provide  a  network  linking  the  U.  S. 
to  Tokyo,  Manila,  and  other  Far 
Pacific  areas  based  on  the  system 
design  in  program  for  TAT  3. 

Two  developments  of  major  im¬ 
portance  affecting  the  circuit  capacity 
of  submarine  cable  systems  have  oc¬ 
curred  since  the  first  telephone  trans¬ 
atlantic  cable  was  laid.  By  an  in¬ 
genious  method  of  assembling  the 
telephone  channels  in  the  frequency 
spectrum  of  the  basic  twelve  channel 
group,  sixteen  channels  spaced  at  3 
Kc  intervals  occupy  the  bandwidth  of 
twelve  channels  at  4  Kc  spacing  with 
only  a  modest  degradation  of  attenu¬ 
ation-frequency  and  envelope  delay 
characteristics.  The  bandwidth  ef¬ 
fectively  transmitted  is  300-3150  cps 
instead  of  the  normal  300-3400  cps. 
This  multiplex  equipment  has  already 
been  applied  to  some  twelve  channel 
groups  of  existing  cables,  increasing 
the  telephone  circuit  capacity  by  a 
ratio  of  4/3  and  will  almost  certainly 
be  used  on  all  future  submarine  cable 
projects.  A  second  development, 
taking  advantage  of  the  relatively  in¬ 
efficient  occupance  of  the  circuit  by 


actual  telephone  speech  or  signalling, 
known  as  TASI  (Time  Assignment 
Speech  Interpolation),  routes  the 
communication  over  any  vacant  chan¬ 
nel  of  the  number  of  channels  to 
which  it  is  applied  only  while  speech 
or  signalling  is  in  progress  instead 
of  allocating  a  channel  exclusively  for 
the  use  of  a  subscriber.  In  this  way 
the  telephone  circuit  capacity  may  be 
as  much  as  doubled  with  only  a  neg¬ 
ligible  effect  on  performance.  The 
cost  of  the  terminal  equipment  re¬ 
quired  for  3  Kc/s  spaced  channelling 
is  greater  than  that  of  conventional 
multiplex  equipment,  and  the  per¬ 
formance  degradation  although  slight 
is  likely  to  be  noticeable  with  several 
links  in  tandem.  Its  application  is 
likely  to  be  restricted  to  long-distance 
submarine  cables  in  which  the  cost 
af  bandwidth  for  increased  channel 
capacity  is  very  high.  This  restricted 
application  is  even  more  probable  in 
the  case  of  TASI,  in  which  the  termi¬ 
nal  equipment  is  very  costly  and 
where  the  effect  of  connection  of 
links  in  tandem  would  be  noticeable 
in  performance  and  involve  opera¬ 
tional  difficulties  in  controlling  the 
link  traffic  loading  to  avoid  lockout. 

Future  of  Submarine  Cable 
Systems 

The  most  obvious  advance  in  the 
state  of  the  art  of  submarine  cable 
systems  lies  in  the  use  of  transistors 
in  the  submerged  repeaters  instead 
of  tubes.  In  view  of  the  progress 
made  in  the  development  of  all  forms 
of  electronic  circuitry  incorporating 
transistors  and  their  use  elsewhere  in 
designs  suitable  for  submerged  re¬ 
peater  amplifiers,  it  is  interesting  to 
^  review  the  reasons  for  caution  in  the 
application  of  transistors  to  subma¬ 
rine  cable  systems.  The  fundamental 
philosophy  behind  the  design  of  sub¬ 
merged  repeaters  has  been  the  attain¬ 
ment  of  reliability  such  that  the  cost¬ 
ly  replacement  of  a  repeater,  with  at 
least  a  few  days’  loss  of  circuit  time, 
would  virtually  be  eliminated  over 
periods  of  the  order  of  20  years.  The 
designs  and  manufacturing  techniques 
of  the  major  submarine  repeater  com¬ 
ponents  have  been  well  tried  and 
proven  in  land  equipments  for  many 
years,  enabling  the  factors  which  lead 
to  failure  to  be  avoided.  This  is  not 
true  of  transistors  and  of  some  of  the 
components  which  surround  them, 
such  as  low  voltage,  high  capacity, 
capacitors  of  small  size,  to  complete 
the  circuit  design.  However,  since 
the  major  influences  which  contribute 
to  circuit  breakdown  are  high  volt¬ 
ages  and  local  heat  generation,  both 
of  which  are  considerably  reduced 
when  transistors  replace  tubes,  there 
is  considerable  stimulus  to  accelerate 
the  development  and  establishment 


of  confidence  necessary  to  allow  them 
to  be  used.  Work  is  actively  in  prog¬ 
ress  to  this  end  in  several  organiza¬ 
tions,  and  within  perhaps  two  to  three 
years,  one  may  foresee  transistorized 
repeaters  applied  to  submarine  cables. 

The  inclusion  of  transistors  and 
associated  circuitry  is  unlikely  to 
make  a  spectacular  reduction  in  size 
of  the  repeater  since  the  components 
of  filters,  equalizers,  etc.,  will  not  be 
affected.  The  major  effect  will  be 
that  the  power  feeding  and  power 
separation  problems  will  be  consid¬ 
erably  simplified.  However,  any  re¬ 
duction  in  size  will  allow  more  re¬ 
peaters  to  be  stored  on  board  ship 
and  will  facilitate  the  laying  opera¬ 
tion.  This  will  make  more  feasible 
the  reduction  of  repeater  spacing  and 
consequently  increase  the  bandwidth 
available  for  transmission.  This 
should  considerably  reduce  the  cost 
per  channel  mile  of  submarine  cable 
systems. 

The  early  submarine  cables  used 
gutta  percha  and  later  paragutta,  two 
rubber-like  substances,  as  insulants. 
Polyethylene  made  a  major  step  for¬ 
ward  in  reducing  attenuation,  and  the 
omission  of  armouring  reduced  the 
cost  and  ease  of  handling.  New  di¬ 
electrics  may  be  evolved  in  the  future 
with  even  better  electrical  and  me¬ 
chanical  characteristics  than  poly¬ 
ethylene.  One  may  envisage  tech¬ 
niques  for  the  inclusion  of  air  or  an 
inert  gas  as  part  of  the  dielectric  even 
at  the  great  depths  of  the  oceans, 
thus  further  reducing  the  attenuation 
and  permitting  wider  bandwidths. 

As  previously  mentioned,  the  in¬ 
crease  in  distance  capable  of  being 
spanned  by  submarine  cables,  giving 
flexibility  in  the  choice  of  landing 
sites,  should  enable  the  major  hazard 
of  submarine  cable  systems,  which  is 
accidental  or  deliberate  damage  of 
the  shallow  water  sections,  to  be  re¬ 
duced.  Further  attention  to  this  haz¬ 
ard  is  being  given,  and  the  possibility 
of  ploughing  the  shallow  water  sec¬ 
tions  into  the  sea  bed  is  being  con¬ 
sidered.  An  alternative,  and  prob¬ 
ably  less  difficult,  method  would  in¬ 
volve  the  development  of  a  submerged 
junction  device  so  that  the  shallow 
water  sections  could  be  brought 
ashore  by  two  or  more  independent 
paths.  Cutting  any  one  of  these  paths 
would  not  put  the  cable  out  of  opera¬ 
tion. 

Some  of  the  cables  foreseen  in  the 
next  few  years  will  include  nearly 
200  repeaters  in  a  single  ocean  sec¬ 
tion.  To  design  a  system  with  the 
linearity  of  characteristic  demanded 
for  wide-band  operation,  a  very  ac¬ 
curate  knowledge  is  required  of  the 
cable  section  and  repeater  parame¬ 
ters  to  ensure  a  good  match,  and 
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In  just  24  months'  time,  a  new,  bi-directional 

Underwater  Cable  Communications  System 


designed,  manufactured  and  installed  by  the 

United  States  Underseas  Cable  Corporation 

will  go  into  operation  at  the  Atlantic  Missile  Range. 

Extending  the  present  system  700  miles  farther  downrange, 
this  USUCC  cable  installation  will  insure  reliable  real-time 
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return  of  missile  test  data,  and  operating  communications 
^  for  all  range  elements. 

UNITED  STATES 

UNDERSEAS  CABLE  CORPORATION 

2001  Wisconsin  Avenue,  N.  W.,  Washington  7,  D.  C. 

300  Park  Avenue,  New  York  22,  N.  Y. 

A  joint  enterprise  of  Phelps-Dodge  Corporation,  Northrop  Corporation  and 
Felton  &  Guilleaume  Carlswerk  AG. 
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these  parameters  must  be  accurately 
controlled  during  manufacture  and 
laying.  Errors  tend  to  be  systematic, 
and  this  requires  great  accuracy  and 
stability  of  test  gear,  and  in  addition, 
the  inclusion  of  submerged  equali¬ 
zers  designed  and  made  up  on  board 
ship  to  suit  the  actual  characteristics 
of  the  repeatered  cable  as  laid.  At 
present  there  is  an  unexplained  slow 
reduction  in  attenuation  of  the  cables 
laid  a  few  years  ago;  and  although 
this  appears  to  be  approaching  the 
asymptote,  it  must  be  eliminated  or 
taken  into  account  in  future  plan¬ 
ning.  These  factors  may  well  deter¬ 
mine  the  rate  of  progress  in  the  sub¬ 
marine  cable  field  as  the  distances, 
number  of  repeaters  and  useful  band¬ 
width  are  increased. 

Submarine  Cable  System  Costs 

Many  factors,  other  than  the  cost 
of  the  submarine  cable  and  repeaters, 
influence  the  over-all  cost  of  a  sub¬ 
marine  cable  system.  The  landing 
points  must  be  connected  to  the  main 
centers  of  traffic  distribution  at  each 
end  and  the  cost  of  this  varies  con¬ 
siderably  depending  on  the  geograph¬ 
ical  location  of  these  points  and  on 
the  need  to  up-grade  or  to  provide 
new  land  system  facilities  at  the  time 
of  opening  the  service. 

The  TAT  1  cable  cost  about  42 
million  dollars.  It  used  two  cables 
and  provided  36  4kc  spaced  circuits 
I  most  of  which  were  between  New 
York  and  London,  a  total  route  dis¬ 


tance  of  the  order  of  3900  nautical 
miles.  The  over-all  cost  per  circuit 
nautical  mile  was  therefore  of  the 
order  of  $300.  This  has  of  course 
been  reduced  by  the  use  of  3Kc/s 
space  circuits  and  TASI. 

The  TAT  3  cable,  directly  between 
the  U.  S.  and  England,  a  distance  of 
the  order  of  3600  nautical  miles, 
would  provide  96  4Kc/s  space  cir¬ 
cuits,  and  the  estimated  cost  is  34 
million  dollars.  The  cost  is  therefore 
expected  to  be  about  $100  per  circuit 
nautical  mile. 

With  the  advent  of  repeaters  using 
transistors  of  suitable  reliability  and 
performance,  which  could  be  expec¬ 
ted  to  be  available  within  the  next 
few  years,  the  cost  of  submarine 
cable  systems  could  be  expected  to  be 
reduced  to  some  $30  to  $40  per  cir¬ 
cuit  nautical  mile. 

Progress  in  Land 
Communications  Cables 

The  heavy  capital  investment  in 
land  cables  has  stimulated  develop¬ 
ments  to  make  more  effective  use  of 
the  cables  already  laid  or  to  reduce 
the  cost  per  circuit  mile  of  future 
cables.  Some  recent  developments 
are  of  interest  in  this  connection.  In 
the  long-distance  field  the  effective 
bandwidth  of  coaxial  cables  has  been 
increased  in  the  U.  S.  to  slightly  over 
8  Mc/s  by  the  use  of  the  L3  system 
with  repeaters  spaced  at  half  the 
original  distances.  In  Europe  where 
the  repeater  spacing  in  the  original 


cables  was  6  miles  instead  of  the  8 
miles  in  the  U.  S.,  a  similar  action 
has  extended  the  bandwidth  to  12 
Me.  By  these  measures  the  circuit 
capacity  has  been  increased  nearly 
threefold  or  alternatively  the  cable 
use  has  been  extended  to  include  tele¬ 
vision  and  telephony  in  the  same  re¬ 
peaters. 

In  the  medium-distance  field  many 
carrier  systems,  the  most  widely  used 
of  which  is  the  NI  system,  have  been 
evolved  to  extend  the  useful  frequen¬ 
cy  range  of  cables  originally  planned 
for  audio  frequency  use.  For  new 
cables  over  medium  distances  an  in¬ 
teresting  development  is  the  small 
diameter  coaxial  cable  using  expand¬ 
ed  or  “blown  up”  polyethylene  as 
dielectric.  This  cable  is  equipped 
with  power-fed  transistorized  repeat¬ 
ers  located  at  distances  of  the  order 
of  2Y2  to  4  miles  and  installed  in 
manholes  or  buried  pots.  It  provides 
three  hundred  4Kc/s  circuits  over  a 
pair  of  tubes  or  120  circuits  over  a 
single  tube  and  often  will  prove  eco¬ 
nomical  compared  with  line-of-sight 
radio  or  other  means  as  a  spur  net¬ 
work  to  the  main  coaxial  or  radio 
link  routes.  This  cable  system  is 
finding  considerable  application  in 
Europe,  although  so  far  has  not  been 
used  in  the  U.  S. 

Global  Use  of  Cables 

The  system  designs  of  the  world’s 
telephone  and  telegraph  cable  circuits 
in  the  last  two  decades  have  been 
based  on  the  recommendations  of  the 
International  Telegraph  and  Tele¬ 
phone  Consultative  Committee 
(CCITT)  and  of  the  Bell  System. 
The  CCITT  has  postulated  for  guid¬ 
ance  a  Hypothetical  Reference  Cir¬ 
cuit  length  of  1500  miles  with  a  link 
constitution  typical  of  the  make  up 
of  international  circuits  in  the  Euro¬ 
pean  continent.  The  Bell  System  has 
based  its  designs  on  a  circuit  length 
of  4000  miles,  and  the  transmission 
performance  in  general  approximates 
to  the  performance  of  a  circuit  of 
equal  length  based  on  CCITT  rec¬ 
ommendations.  Long-distance  cir¬ 
cuits  planned  to  these  guiding  prin¬ 
ciples  have  resulted  in  networks 
which,  if  properly  maintained,  have 
proved  to  be  very  satisfactory  for 
speech  and  telegraph  communications 
within  a  continent. 

The  more  important  parameters 
specified  for  telephone  communica¬ 
tion  (which  also  are  satisfactory 
for  telegraphy  when  the  telephone 
circuit  is  subdivided  by  telegraph 
multiplexing)  are  weighted  noise  at 
zero  relative  level  in  the  telephone 
channel  band-maximum  5  picowatts 
per  mile,  bandwidth  effectively  trans- 


RELIABILITY 

ALL  THE  WAY 

When  pilot  Joe  Walker 
pushed  the  X-15  32.12 
miles  up  for  a  record 
altitude  last  April,  his 
success  was  reliant  on 
his  equipment 

The  X-15  is  the  most  advanced  research  aircraft  to  date.  All  its  equipment  is 
designed  to  take  its  pilot  safely  to  the  highest  possible  man-flown  altitude— 
and  to  bring  him  safely  back. 

At  Mech-Tronics  our  concern  is  not  only  for  the  mechanical  and  electronic 
reliability  of  components,  but  for  the  safety  of  the  humans  who  must  rely  on 
their  equipment.  To  these  ends  we  are  dedicated  to  serve  in  the  fields  of  pre¬ 
cision  metal  fabrication  and  electronic  assembly;  to  your  specifications,  one 
piece  or  a  hundred.  Write  for  our  latest  Facilities  Brochure. 

Manufacturers  of  Aircraft  and  Missile  Components 


© 


mech  lroiiics  Corporation 

1635  N.  25th  Avenue,  Melro«=«  Park,  III.  •  Phone  FI  4-9823 


South Acst  Division.  Phoenix  Anzonu 


50 


SIGNAL,  AUGUST,  1961 


( 


8 

m 

2 

it 

ly 

le 

B- 

B- 

y 

d 

n 

1- 

d 

N 

l- 

11 

1. 

S 

d 

t- 

r 

n 

s 

a 

a 

I 

s 

1 

1 


j 

5 

I 


wAvee 


t  AMf*  ON 


The  Instrument 
with  the  Tape-Slidewire! 


even  with  submarine  cable  systems, 
must  introduce  noise,  distortion,  and 
instability.  The  trans-Atlantic  links 
hitherto  have  been  planned  with 
noise  in  the  worst  channel  of  5  pico- 
watts  per  mile,  half  CCITT  limits 
for  attenuation-frequency  distortion 
between  New  York  and  London,  and 
standard  deviation  of  net  loss  on  the 
over-all  circuits  made  up  of  radio, 
sea  cable,  and  land  cable  links  be¬ 
tween  New  York  and  London  of 
db.  Experience  has  shown  that 
these  trans-Atlantic  links  have  given 
very  good  over-all  performance  with 
telephony  and  telegraphy  over  the 
major  regions  of  the  two  continents 
served,  even  with  the  slight  narrow¬ 
ing  of  the  band  with  3  Kc  spaced 
channels  and  with  the  application  of 

TASI. 

However,  the  possibility  of  global 
communication  over  distances  of  the 
order  of  15,000  miles  whether  by  sub¬ 
marine  cable  or  satellites  has  re¬ 
cently  focused  attention  on  the  suit¬ 
ability  of  present-day  objectives  for 
continental  and  intercontinental  links 
in  meeting  the  requirements.  One 
immediate  result  is  that  the  planning 
objectives  for  the  “CANTAT”  and 
‘’COMPAC”  cables  will  be  mean  cir¬ 
cuit  noise  1.6  picowatts  per  mile  av¬ 
eraged  over  all  channels  at  a  point 
of  zero  relative  level  and  standard 
deviation  of  transmission  loss  of  1.8 
dh  for  over-all  circuits  ( including 
London.  England,  to  Sydney.  Aus¬ 
tralia,  a  route  distance  of  16,(X)0 
miles  I . 

Although  upgrading  of  the  per¬ 
formance  objectives  of  new^  long-dis¬ 
tance  submarine  cables  can  be  done 
at  not  too  great  a  cost  per  circuit 
mile,  the  cost  of  general  application 
of  improved  objectives  to  continental 
or  national  networks  would  be  pro¬ 
hibitive  and  render  obsolete  many 


for  cheeking  systems 
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PORTABLE 


ACCURACY  0. 1  e/o 


The  BH190  Portable  D.C.  Voltmeter 
is  a  digital  indicating  instrument  with 
accuracy  previously  available  only 
in  laboratory  equipment.  The  unit  is 
a  continuous  null  balance  slide -wire 
potentiometer  with  a  simple  and 
direct  analog-to-digital  conversion 
system. 

It  is  completely  self-contained . . .  includ¬ 
ing  power  supply,  servo  unit,  slidewire 
and  amplifier.  Weighs  less  than  10  lbs. 

Transistorized,  it  requires  no  warm-up 


time!  Operates  from  115  volts,  60  or 
400  cycles,  20  VA.  as  specified. 


CAIIBRATION-The  instrument  is 


available  with  a  maximum  of  four 
ranges.  Ranges  increase  by  a  factor  of 
10.  The  minimum  range  is  zero  to  .020 
v.d.c.;  maximum  range  is  zero  to  10,000 
V .  d .  c .  For  example:  0--.0500; 
0-.5000;  0-5.000;  0-50.00. 

Produced  by  the  makers  of  JETCAL^ 
jet  engine  Analyzer ...  i/i  worldwide 
military  and  airline  use. 


Full  information  is  available  for  the  asking! 


SaUs'Engineering  Offices: 

ATLANTA,  GA.,  COMPTON,  CAL.,  DAYTON,  OHIO,  VALLEY  STREAM,  L.I.,  N.Y.,  WICHITA,  KAN. 
TORONTO.  ONT.  (Gtorg*  K«/k  Ltd.)  MITCHAM,  SURREY.  ENGLAND  (Bryans  Aaroquipmant  Ltd.) 
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existing  systems  before  the  end  of 
their  useful  life.  It  is  probable, 
therefore,  that  global  communication 
will  be  attained  by  selecting  the  best 
continental  and  national  circuits 
which  will  be  segregated  in  the  na¬ 
tional  switching  plans  for  global  use. 

The  circuits  will  be  selected  from 
those  showing  the  greatest  reliability, 
low  noise  and  high  velocity  and  will 
be  derived  from  coaxial  or  carrier 
cable  systems  and  the  better  planned 
radio  links.  Loaded  audio  cable  cir¬ 
cuits,  still  in  use  in  many  parts  of 
the  world,  will  tend  to  become  obso¬ 
lete  except  for  local  communication. 

One  of  the  most  important  steps 
to  be  taken  in  adapting  present  net¬ 
works  to  global  communication  is  the 
routing  over  long  distances  of 
through  groups  or  even  supergroups 
where  the  demand  exists.  This  will 
avoid  the  noise,  transmission  delay, 
and  distortion  introduced  by  inter¬ 
mediate  multiplex  and  switching 
equipment.  Over-all  stability  can  be 
maintained  by  the  use  of  automatic 
pilot  control  of  group  and  super¬ 
group  transmission  level.  If  through 
group  or  supergroup  working  does 
not  attain  satisfactory  terminal  con¬ 
ditions  as  regards  attenuation-fre¬ 
quency  or  envelope  delay  distortion 
for  global  operation,  this  can  be  im¬ 


proved  by  the  application  of  appro¬ 
priate  equalization  at  these  points 
without  too  much  cost  for  the  limit¬ 
ed  number  of  circuits  involved. 

Experience  will  show  whether  what 
can  be  done  with  existing  equipment 
and  techniques  is  good  enough  for 
global  communications.  Distance 
will  certainly  not  improve  perform¬ 
ance,  and  this  directs  speculation  to 
forms  of  transmission,  using  for  ex¬ 
ample  pulse  code  modulation,  where 
complete  restoration  of  the  signal  is 
possible  before  it  becomes  too  de¬ 
graded  by  noise  or  distortion  to  be 
recognizable.  Pulse  code  modulation 
is  now  being  actively  developed  for 
telephony  use  in  short-distance  local 
area  cables  because  of  possible  econ¬ 
omies  in  the  cost  of  terminal  equip¬ 
ment  compared  with  frequency  divi¬ 
sion  and  where  the  large  bandwidth 
required  is  available  and  not  too 
costly.  The  techniques  are  suitable 
for  data  transmission  and  regenera¬ 
tion  will  be  used  at  suitable  points 
in  this  form  of  transmission  on  a 
global  basis.  Techniques  of  vocoding 
are  rapidly  advancing.  The  transmis¬ 
sion  of  speech  without  cumulative 
distortion  on  a  global  basis  and  with¬ 
out  requiring  prohibitive  bandwidth 
is  already  a  possibility  and  might 
well  in  the  future  include  the  talker 


voice  recognition,  which  is  one  of 
the  main  virtues  of  telephony. 

Conclusion 

Although  today  the  attention  of 
communications  engineers  and  of  the 
more  advanced  telephone  operating 
organizations  is  focused  on  the  more 
exotic  forms  of  long-distance  com¬ 
munication  systems,  such  as  satellite 
links,  the  proven  reliability,  freedom 
from  interference  and  limitation  of 
access  of  long-distance  submarine 
cables  is  likely  to  justify  these 
for  the  main  global  communications 
links  for  many  years.  Even  when  all 
the  problems  associated  with  satel¬ 
lite  launching  into  orbit  and  per¬ 
formance  have  been  solved,  cable 
links  will  take  their  place  in  the 
world  network  on  an  equal  or  better 
performance  basis  than  the  best  sat¬ 
ellite  circuits  and  with  fewer  inter¬ 
national  problems  than  those  in¬ 
volved  in  agreements  for  the  use  of 
space. 

A  land  cable  network  will  always 
be  required  whether  to  coastal  land¬ 
ings  or  satellite  transmitters,  and  the 
future  continental  cable  networks 
will  be  planned  and  the  present  ones 
updated  to  make  their  correct  eco¬ 
nomic  and  performance  contribution 
to  global  communications. 


SWITCHING  REQUIREMENTS  IN  WORLD-WIDE 
COMMUNICATIONS  SYSTEMS 

SPEAKER;  R.  L  PLOUFFE,'  FORMERLY  DIRECTOR,  DIGITAL  SYSTEMS  UBORATORY,  in  FEDERAL  LABS. 


WE  ARE  ALL  AWARE  that  in  re¬ 
cent  years  there  has  been  a  tre¬ 
mendous  growth  in  the  requirements 
for  military  communication.  Exist¬ 
ing  facilities  are  required  to  be  mod¬ 
ernized  and  new  facilities  are  being 
planned  to  meet  the  need  imposed 
on  us  by  the  political-military  en¬ 
vironment  in  which  we  find  our¬ 
selves.  The  enormous  effort  required 
to  meet  this  need  is  being  planned 
by  a  number  of  different  agencies 
and  being  carried  out  by  several 
members  of  the  telecommunication 
industry.  Our  patriotic  and  moral 
senses  tell  us  that  the  required  ex¬ 
pansion  ought  to  be  achieved  in  a 
manner  to  meet  the  need  not  only 
in  the  time  frame  required  but  also 
so  as  to  require  the  least  expenditure 
of  funds.  In  some  cases,  these  two 
objectives  may  not  be  compatible; 
however,  their  cause  could  be  ma¬ 
terially  aided  if  industry  were  pro¬ 
vided  with  or  could  agree  on  a  set 

*Now  VP,  Dir.  of  Engineering,  ST  ELM  A, 
Inc. 


of  guidelines  founded  on  an  appro¬ 
priate  technical  requirements  base. 

To  some  extent  a  proper  exami¬ 
nation  of  the  technical  requirements 
base  would  set  the  stage  for  future 
standardization.  It  is  not  desired  to 
set  standards  which  will  bind  future 
generations  but  some  standards  must 
necessarily  be  set  in  order  to  achieve 
an  orderly  growth  of  our  military 
communication  facilities.  Compati¬ 
bility  is  the  key  objective  required 
to  achieve  an  orderly  growth.  A  com¬ 
plete  examination  of  the  technical  re¬ 
quirements  base  is  not  possible  in 
the  short  space  of  this  paper,  nor 
will  I  pretend  that  I  could  make  the 
complete  examination.  This  is  a  task 
for  the  entire  telecommunication  in¬ 
dustry  and  the  military  services. 

This  paper  will  concern  itseif  with 
some  of  the  considerations  felt  im¬ 
portant  in  switching  systems — al¬ 
though  it  is  difficult  not  to  also  bring 
in  some  transmission  considerations. 
The  two  together  form  the  heart  of 
any  communication  system  and,  in 


many  cases,  are  inseparable.  It  is 
recognized  that  certain  standards  are 
in  existence  today.  Without  these 
standards,  the  vast  facilities  of  the 
commercial  common  carriers  in  this 
country  would  be  virtually  impossi¬ 
ble.  However,  these  standards  have 
been  set  and  have  served  admirably 
for  a  system  designed  largely  to 
handle  voice  telephone  messages. 
Even  in  this  system,  if  one  were  to 
ask  what  a  “standard”  or  “normal” 
telephone  channel  is,  many  knowing 
eyebrows  would  be  raised.  Fortunate¬ 
ly,  this  is  not  an  important  question 
to  ask  if  the  system  is  required  to 
handle  only  voice  messages. 

One  of  the  principal  elements  of 
the  technical  requirements  base  that 
needs  proper  examination  is  that 
there  is  a  fast  growing  use  and  need 
for  digital  forms  of  communication. 
Even  many  messages  handled  in  the 
voice  mode  today  could  be  better  de¬ 
livered  by  a  digital  mode.  The  ques¬ 
tion  that  needs  ^.nswering  is,  what 

{Continued  on  page  54) 
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to  transmit  digital  data 
up  to  2400  bits/second  over 
H-P  radio  single-side  band 
circuits  using  existing 
multiplex  equipment. 


Now  you  con  use  your  H-F  radio 
teletype  circuits  for  high  speed,  syn¬ 
chronous  data  transmission— 600  to 
2400  bits /second:  card  to  card,  mag¬ 
netic  tape  to  tape,  punched  paper 
tape  to  tope  or  other  special  serial 
data  system— by  employing  groups 
of  channels  and  distributing  the  high 
speed  data  in  accordance  with  TTY 
channel  capacity.  You  also  obtain 
the  significant  advantages  of  Syn¬ 
chronous  clocked  detection  to  provide 
enhanced  transmission  reliability. 


ADVANTAGES 


Retail  present  TTY  multiplex  equip¬ 
ment. 


Add  flexibility  for  expanding  serv¬ 
ice  of  present  terminal  equipment 
where  current  investment  lies. 


Add  versatility  to  futire  TTY  multi¬ 
plex  equipment. 


•  Provides  means  for  intermixed 
TTY  and  High  Speed  data. 
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standards  should  be  set  in  order  to 
allow  the  design  of  an  efficient  sys¬ 
tem  for  handling  this  growing  form 
of  communication  traffic?  Much  work 
has  been  done  on  attempting  to 
answer  this  question  by  several  mil¬ 
itary  and  industry  standards  com¬ 
mittees.  However,  the  adoption  and 
interpretation  of  these  standards 
leaves  much  to  be  desired.  Full  adop¬ 
tion  of  appropriate  standards  can 
have  important  economic  effects  on 
switching  equipment  design  and  lead 
to  basic  compatibility  between  vari¬ 
ous  systems.  For  example,  the  adop¬ 
tion  of  equal  length  binary  elements 
and  transmission  rates  in  a  geomet¬ 
rical  progression  from  some  base 
rate  (say  75  bits/second)  together 
permits  efficient  time  division  multi¬ 
plexing  of  the  signals.  This  further 
permits  multiplexing  and  circuit 
switching  functions  to  be  combined 
in  one  equipment.  To  achieve  this 
objective,  it  is  desired  that  the  rates 
established  in  a  geometrical  progres¬ 
sion  from  75  bits/second  be  con¬ 
sidered  “standard”  for  both  the  trans¬ 
mission  and  circuit  switching  equip¬ 
ment.  However,  one  finds  that  this 
is  not  always  the  interpretation  given 
to  standard  bit  rates.  Any  digital 
signals  required  for  synchronization, 
signalling,  and  error  correction 
should  be  included  within  the  stand¬ 
ard  rate.  Any  other  interpretation 
will  lead  to  a  non-optimum  system 
configuration. 

The  considerations  given  above 
lead  to  system  simplicity  and,  there¬ 
fore,  should  be  standardized  as  soon 
as  possible.  The  questions  of  syn¬ 
chronization,  signalling,  and  error 
correction  are  important  from  the 
standpoint  of  intersystem  compati¬ 
bility  and  should  be  attacked  as  soon 
as  possible  if  compatibility  between 
systems  is  ever  to  be  achieved.  The 
most  difficult  of  these  is  the  matter 
of  error  correction  because  of  the 
exigencies  of  various  transmission 
channels.  However,  sometimes  we 
can  avoid  difficulties  by  recognizing 
the  technical  facts.  The  fact  is  that 
different  transmission  channels  or 
media  will  always  be  different,  and 
to  obtain  any  desired  degree  of  trans¬ 
mission  accuracy,  each  media  or 
channel  will  have  to  be  handled  dif¬ 
ferently  from  the  standpoint  of  cod¬ 
ing  for  error  correction.  Therefore, 
this  is  a  transmission  problem  and 
no  standards  should  be  set  that  ap¬ 
ply  to  an  over-all  system. 

Another  primary  element  in  the 
technical  requirements  base  is  the 
matter  of  choice  between  circuit 
switching  and  message  switching  or 
the  appropriate  combination"  of  the 
two.  Circuit  switching  is  virtually 


mandatory  where  a  requiremeni 
for  a  two-way  instantaneous  convi-r 
sational  mode  of  communication  ex 
ists.  Beyond  this,  the  choice  betwe»*n 
circuit  switching  and  message  switch- 
ing  is  largely  an  economic  one. 
Switching  is  introduced  into  a  com¬ 
munication  system  in  the  first  place 
basically  for  an  economic  reason — 
that  is,  to  efficiently  utilize  transmis¬ 
sion  facilities.  When  a  two-way  instan- 
taneous  conversational  mode  is  not 
required  and  particularly  when  short 
holding  time  traffic  is  handled,  such 
as  is  generated  in  Command  and 
Control  systems,  then  message  switch¬ 
ing  is  inherently  more  capable  of 
efficient  utilization  of  transmission 
facilities.  It  is  necessary  to  strike  an 
economic  balance  in  deciding  how 
much  direct  or  circuit-switched  fa¬ 
cilities  and  how  much  indirect  or 
message-switched  facilities  to  pro¬ 
vide.  There  is  a  tendency  to  permit 
much  traffic  which  basically  could 
be  handled  in  the  indirect  mode,  to 
be  handled  in  the  direct  mode  be¬ 
cause  of  the  relatively  high  cost  of 
message  switching  equipment.  How¬ 
ever,  it  is  felt  that  this  has  not  been 
studied  from  the  perspective  of  a 
proper  technical  requirements  base. 
Many  subsidiary  functions  are  often 
placed  on  message  switching  systems 
which  could  not  possibly  be  placed 
on  circuit  switching  systems.  These 
subsidiary  functions  contribute  heav¬ 
ily  to  the  cost  of  the  switching  equip¬ 
ment.  Therefore,  it  is  felt  that  sub¬ 
sidiary  functions  such  as  message 
logging  and  booking  ought  to  be  ex¬ 
amined  with  a  view  toward  their  elim¬ 
ination.  Also,  the  requirement  to  ac¬ 
cept  messages  in  a  message  switching 
center  regardless  of  the  center’s  back¬ 
log  ought  to  be  examined.  To  pro¬ 
vide  the  efficient  utilization  of  trans¬ 
mission  facilities  inherent  of  a  mes¬ 
sage  switching  system,  it  is  neces¬ 
sary  only  to  provide  the  equipment 
with  sufficient  backlog  to  smooth  the 
flow  of  messages  on  the  circuits.  Be¬ 
yond  that  point,  messages  awaiting 
delivery  could  just  as  well  be  kept 
in  storage  at  intermediate  switching 
centers,  in  local  concentrators,  or 
even  at  the  subscriber’s  premises. 

Unless  these  and  other  considera¬ 
tions  are  properly  taken  into  account 
in  the  modernization  and  design  oi 
today’s  and  the  future  military  com¬ 
munication  systems,  we  are  likely  to 
achieve  very  high  cost,  inefficient, 
and  incompatible  communication 
systems.  The  responsibility  lies  basic¬ 
ally  with  the  military  departments, 

*  The  sophistication  required  and  the 
art  necessary  is  available  in  industry 
today,  and  the  problem  is  to  sep¬ 
arate  the  wheat  from  the  chaff. 
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THE  APPLICATION  OF  SATELLITES  TO  GLOBAL  COMMUNICATIONS 

SPEAKERS:  W.  6L0MB  AND  J.  6RANLUND,  EXECUTIVE  ENGINEERS, 

L  POLLACK,  ASSOCIATE  LABORATORY  DIRECTOR,  IH  FEDERAL  LABS. 


HE  HISTORY  OF  COMMUNICA- 
X  TIONS  has  been  a  succession  of 
system  expansions  using  new  tech¬ 
niques;  w'hich  over  the  years,  has 
followed  the  world’s  social  and  po¬ 
litical  development.  Today,  the  glo¬ 
bal  communications  network  is  again 
expanding,  but  it  is  limited  by  the 
^  capacity  of  transoceanic  trunks.  To 
i  communicate  across  oceans,  we  are 
]  bound  to  the  use  of  high  frequency 
I  radio  or  submarine  cables.  Both  of 
I  these  transmission  media  are  limited 
f  in  their  traffic  capacities.  It  appears, 
J  therefore,  that  the  introduction  of 
I  the  communications  satellite  is  the 
I  logical  next  step  in  global  communi- 
I  cations. 

f  The  introduction  of  any  new  tech¬ 
nology.  however,  must  accommodate 
""existing  investments  and  can  only 
grow  to  its  maximum  potential  as 
these  investments  are  amortized.  In 
the  case  of  the  communication  satel¬ 
lite,  the  initial  application  will  most 
iikelv  be  in  supplementing  the  al¬ 
ready  overloaded  transoceanic  com¬ 
munication  routes.  Once  the  satel¬ 
lite  has  assumed  its  position  in  the 
global  communications  network,  its 
Ultimate  potential  must  be  explored 
and  exploited.  In  discussing  this  ul¬ 
timate  potential  we  will  consider  a 
24-hour  stationary  satellite  which  by 
virtue  of  the  elements  of  its  orbit 
remains  fixed  above  a  point  on  the 
earth.  While  other  orbital  configura¬ 
tions  may  possess  unique  properties 
applicable  to  special  problems,  we 
;  believe  that  the  stationary  satellite 
-  represents  an  optimum  for  global 
communication  applications.  It  is  ap¬ 
parent  that  this  communication  sys¬ 
tem  is  limited  only  by  the  simple 
geometric  fact  that  from  any  point 
far  in  space  only  one  hemisphere  of 
the  earth  can  be  seen.  Any  two  points 
within  this  hemisphere,  therefore, 
can  communicate  directly  using  the 
satellite  as  a  relay.  The  use  of  the 
satellite,  however,  will  be  bound  by 
rules  quite  different  from  those  which 
have  resulted  in  the  existing  global 
communication  nets.  No  longer  will 
it  be  necessary  to  communicate  from 
Paris  to  New  York  by  completing  the 
circuit  through  London,  Scotland, 
and  Newfoundland.  It  will  now  be 
possible  to  communicate  directly 
from  one  point  on  the  globe  to  an¬ 
other.  The  justification  for  such  a 
circuit  will  depend  entirely  on  the 


traffic  available.  The  principal  prob¬ 
lem  then  becomes  one  of  determining 
the  most  efficient  technique  of  multi¬ 
plexing  all  of  the  required  traffic 
between  the  terminals  in  view  of  the 
satellite.  The  limitations  imposed 
upon  this  multiplexing  are  somewhat 
different  from  those  heretofore  con¬ 
sidered  in  terrestrial  trunk  networks; 
the  requirement  is  one  of  most  effi¬ 
ciently  employing  the  power  capa¬ 
bilities  of  the  satellite.  The  tech¬ 
niques  considered  must  also  be  im¬ 
plemented  with  minimum  weight, 
and  most  of  all,  without  burdening 
the  equipment  with  a  complexity, 
which  will  compromise  reliability. 

Increased  Communications 
Requirements 

Before  examining  some  possible 
approaches  to  this  problem,  it  is  de¬ 
sirable  to  recall  the  anticipated 
growth  in  communication  require¬ 
ments  over  the  1965  to  1970  time 
period  in  which  the  satellite  will  be¬ 
come  operational.  In  particular  the 
spacial  distribution  of  inputs  should 
be  observed.  Extrapolations  of  the 
growth  characteristics  of  the  inter¬ 
national  traffic  among  industrialized 
communities  indicates  that  100  per 
cent  increase  will  be  realized  by 
1970.  Even  the  most  conservative 
estimates  of  the  future  communica¬ 
tion  requirements  of  areas,  that  are 
only  now  becoming  industrialized, 
will  further  double  this  requirement. 
It  appears,  therefore,  that  a  satel¬ 
lite  with  a  minimum  capacity  of  1000 
telephone  channels,  servicing  50 
ground  stations,  will  be  necessary  to 
handle  the  communication  require¬ 
ments  of  the  hemisphere  containing 
North  America,  South  America,  Eu¬ 
rope,  and  Africa.  The  ground  sta¬ 
tions  will  be  located  near  major  pop¬ 
ulation  centers  and  at  other  points 
which  have  communication  require¬ 
ments  but  are  today  isolated  in  the 
communication  sense.  While  the  ex¬ 
ample  shown  is  primarily  commer¬ 
cial,  a  similar  situation  exists  for  mil¬ 
itary  traffic. 

To  economically  satisfy  the  traffic 
requirements  of  a  hemisphere  with 
this  minimal  capacity  satellite,  many 
of  the  channels  must  be  available  to 
all  of  the  ground  terminals  on  a 
common  user  basis.  Some  channels 
can  also  be  assigned  exclusively  to 
certain  of  the  larger  stations  which 


have  sustained  minimum  traffic  re¬ 
quirements.  The  satellite,  therefore, 
must  handle  a  number  of  essentially 
independent  inputs,  each  consisting 
of  one  or  more  channels.  The  max¬ 
imum  number  of  inputs,  however, 
would  be  equal  to  the  number  of 
ground  stations. 

Since  the  many  inputs  originate 
at  widely  separated  points  on  the 
earth,  it  must  be  assumed  that  they 
are  independent  and  that  some  tech¬ 
nique  of  identification  is  required, 
depending  on  the  modulation  meth¬ 
od  and  upon  the  technique  of  multi¬ 
plexing  in  the  satellite.  Two  general 
cases  have  been  explored:  first, 
identifying  channels  on  a  frequency 
basis,  which  is  essentially  frequency 
division  multiplexing;  and  second, 
identifying  inputs  by  their  time  of  ar¬ 
rival  or  as  it  is  commonly  known, 
lime  division  multiplex.  In  either 
case,  upon  reception  in  the  satellite, 
the  signals  must  be  combined  and 
processed  to  make  efficient  use  of  the 
available  satellite  transmitter  power. 
If  we  consider  frequency  division 
multiplex,  we  have  50  carriers  at 
different  frequencies  being  simultan¬ 
eously  received  by  the  satellite.  These 
carriers  are  applied  to  a  transmitter 
which  will  re-radiate  the  composite 
signal  to  the  earth.  If  no  processing 
other  than  simple  addition  is  per¬ 
formed  in  the  satellite,  the  composite 
signal  appearing  at  the  transmitter 
terminals  will  have  a  peak-to-average 
power  ratio  of  at  least  12  db.  In 
radio  satellite  designs  the  travelling 
wave  tube  is  the  most  attractive  from 
the  point  of  view  of  weight  and  effi¬ 
ciency.  To  realize  this  efficiency 
these  tubes,  however,  require  input 
power  proportional  to  peak  radio 
frequency  power.  If  the  transmitting 
tube  were  to  accommodate  the  com¬ 
posite  signal  just  described  it  would 
require  a  power  supply  almost  twen¬ 
ty  times  as  large  and  as  heavy  as 
that  needed  for  the  most  efficient 
system. 

Alternatively,  we  might  consider 
signal  identification  by  time  of  ar¬ 
rival.  It  it  is  assumed  that  the  trans¬ 
mitter  at  each  ground  station  trans¬ 
mits  a  pulse  at  such  time  as  to  ar¬ 
rive  at  the  satellite  during  a  prede¬ 
termined  time  interval  assigned  to 
that  station,  then  a  time  multiplexing 
technique  can  be  used.  The  imple¬ 
mentation  of  this  technique,  however. 
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suffers  from  the  uncertainty  in  the 
transmission  delay  from  ground  sta¬ 
tion  to  satellite.  This  uncertainty  may 
be  as  much  as  a  millisecond  with  a 
noncircular  satellite  orbit.  If  a  pulse- 
by-pulse  interleaving  is  attempted, 
the  allowable  timing  tolerance  of  such 
a  system  for  1000  channels  is  no 
more  than  a  few  nanoseconds.  There¬ 
fore,  with  the  assumed  orbit  ellipticity 
of  100  miles,  the  time  delay  is  chang¬ 
ing  approximately  60  nanoseconds 
per  second.  It  is  apparent,  then,  that 
rather  precise  measurement  of  the 
time  of  transmission  is  required  if 
such  a  system  is  to  be  feasible.  With 
improvement  in  orbit  control  this 
technique  may  ultimately  prove  to  be 
the  most  efficient. 

Any  communication  technique  is 
justified  by  its  desirability,  realiza¬ 
bility  and  feasibility.  The  first  of 
these  is  expressed  in  terms  of  traffic- 
to  be  handled,  the  second  is  expressed 
in  dollars  and  in  years,  while  the 
third  is  expressed  in  the  jargon  of 
communication  theory. 

The  desirability  of  a  satellite  com¬ 
munication  system  has  been  estab¬ 
lished.  It  is  necessary  to  reduce 
these  concepts  to  hardware  and  ex¬ 
press  their  value.  The  tradeoffs  in  the 


satellite  system  appear  between  satel¬ 
lite  and  ground  station  cost.  For 
example,  if  50  ground  stations  will 
be  used,  each  having  a  service  life 
of  10  years,  and  it  is  assumed  that 
satellites  will  have  a  useful  life  of  one 
year,  then  it  appears  that  a  realistic 
permissible  ratio  of  satellite  in  orbit 
cost  to  ground  cost  is  approximately 
5  to  1.  Considerable  engineering, 
therefore,  can  be  invested  in  the  satel¬ 
lite  design. 

A  satellite  design  is  essentially  limi¬ 
ted  by  energy  and  reliability.  The 
total  radiated  RF  power  of  the  satel¬ 
lite  determines  power  supply  and 
weight,  which  in  turn  establishes  the 
booster  requirements.  The  useful  life 
of  the  satellite  establishes  the  rate  of 
expenditure  of  boosters  and  satellites. 
While  these  figures  vary  considerably, 
typical  replacement  costs  for  satel¬ 
lites  are  $1,500,000  per  watt.  This  is 
for  a  typical  10  watt  repeater,  weigh¬ 
ing  500  pounds,  placed  in  a  station¬ 
ary  orbit  by  an  Atlas  Agena  B  rocket. 

Let  us  consider  the  way  in  which 
we  can  use  these  expensive  watts.  A 
simple  transmission  process  is  avail¬ 
able  to  a  global  communication  sys¬ 
tem  using  a  relay  satellite  in  a  24- 
hour  equatorial  orbit.  The  satellite 


itself  will  be  relatively  fixed  in  its 
position  over  a  point  on  the  equator 
and  in  its  orientation  with  respect 
to  the  earth.  The  fixed  orientation 
allows  the  use  of  a  satellite  antenna 
with  a  beam  width  that  just  covers 
the  earth.  Path  loss  can  be  estimated 
as  the  ratio  of  silhouette-area  of  the 
earth  to  aperture  area  of  the  ground 
antenna.  It,  therefore,  is  essentially 
independent  of  altitude  and  of  fre¬ 
quency  over  the  wide  spectrum  where 
both  ionosphere  and  atmosphere  are 
transparent.  A  realistic  estimate  of 
path  loss,  allowing  a  few  degrees  of 
variation  in  the  orientation  of  the 
satellite  antenna  and  a  properly 
pointed  100  foot  dish  on  the  ground, 
is  117  decibels.  If  the  system  center 
frequency  is  2  kmc,  a  2^2  loot  dish 
would  be  suitable  for  the  satellite. 

The  round  trip  transmission  lag  is 
about  a  quarter  of  a  second  and  can 
be  expected  to  vary  by  about  a  milli¬ 
second  as  a  result  of  the  eccentricity 
of  the  orbit.  However,  since  the  peri¬ 
od  of  the  variation  in  satellite  posi¬ 
tion  is  a  day,  the  doppler  associated 
is  relatively  low — about  75  cps  at  a 
center  frequency  of  2  kmc.  For  paths 
from  separated  ground  stations,  the 
difference  in  doppler  is  only  a  few 
cycles  per  second  and  can  be  neglec¬ 
ted  for  voice  communication. 

Since  the  satellite  antenna  views 
the  earth,  its  noise  temperature  will 
be  approximately  room  temperature. 
It  will  be  reasonable  to  assume  a  9 
decibel  noise  figure  for  the  satellite 
receiver.  The  path  from  satellite  to 
ground  is  more  severely  limited  by 
transmitter  power  capability.  Since 
the  ground  receiving  antenna  views 
the  colder  background  of  space,  how¬ 
ever,  the  ground  system  can  profit¬ 
ably  employ  a  more  sophisticated 
low-noise  receiver.  The  ground  view¬ 
ing  system  temperature  can  be  main¬ 
tained  as  low  as  40  to  60  degrees 
Kelvin. 

Milestones  in  Satellite  Program 

The  development  of  a  global  com¬ 
munication  system  can  best  be  de¬ 
scribed  by  examining  some  specific 
milestones  in  the  satellite  program. 
The  first  step  was  the  passive  reflec¬ 
tor.  This  was  followed  by  the  store- 
and-forward  Courier  system.  The 
next  step  will  be  the  active  repeater 
or  relay  which  will  receive  a  signal 
from  a  ground  station  and  retransmit 
it  essentially  at  a  different  frequency. 

{Continued  on  page  58) 
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HOGAN  FAXimile  recorders  are  available  with  up 
to  2000  individual  styli  for  simultaneous  recording.  A 
wide  range  of  stylus  spacings  is  offered  —  up  to  100  to 
the  inch  for  high-speed  facsimile,  television  and  radar 
recorders  and  high  resolution  printers  and  plotters. 
Chart  widths  to  SO''  and  feed  rates  to  50"  per  second. 

Hogan  specializes  in  electrolytic  techniques  for  event, 
spectrum  analysis,  oscillograph  and  facsimile  recording, 
frequency  time  analysis  and  special  purpose  binary  and 
gray  scale  record  applications.  Hogan  electrolytic  re¬ 
cording  papers  provide  a  permanent  high  contrast  black 
on  white  record  which  is  reproducible  on  most  conven¬ 
tional  office  duplicators. 

Whatever  your  recording  problem  may  be  —  contact 
HOGAN  FAXimile,  a  subsidiary  of  TELautograph 
Corporation,  635  Greenwich  Street,  New  York  14,  N.  Y. 


HOGAN  FAXimile  Corporati-on  •  635  Greenwich  St.,  New  York  14,  N.  Y. 
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The  sure  hand  df  #Ac:  in 
automatic  emergency  communications 


For  over  50  years,  AE  has  had  a  hand  in  the  development  of  specialized  com¬ 
munications  systems  for  the  armed  forces. 

This  record  of  service  is  the  result  of  AE’s  ability  to  translate  its  commercial 
experience  into  equipment  designs  to  meet  critical  military  requirements. 

Cases  in  point  are:  The  Electronic  Sentry"^  Automatic  Warning  Unit,  designed 
to  detect  a  wide  range  of  hazardous  conditio- s  and  alert  personnel  by  telephone 
—the  Automatic  Recorder- Announcer  that  records  a  spoken  warning  from  any 
one  of  a  number  of  positions,  and  retransmits  the  warning  over  as  many  as  100 
channels— and  the  Municipal  Emergency-Reporting  System  that  automatically 
reports  emergencies  and  their  locations  by  telephone,  teletype  and  visual  signal. 
All  three  are  applicable  to  military  installation  requirements. 

Automatic  emergency  signalling  systems  of  this  sort  are  a  logical  extension  of 
AE’s  70  years  of  experience  in  the  design  and  manufacture  of  dial  telephone 
equipment. 

If  you  have  a  problem  in  communications  or  control,  AE  can  help  —  with 
engineering  aid,  basic  components  or  complete  control  systems.  For  quick 
results,  write  or  phone  (Fillmore  5-71 11)  the  Manager,  Government  Service 
Division,  Automatic  Electric  Sales  Corporation,  Northlake,  Illinois. 


CAN 

DO 


AUTOMAm  CICCTR/C 


*  Trade  Mark 


Subsidiary  of 


MAKING 

IDEAS 

WORK 

AUTOMATICALLY 


GENERAL  TELEPHONE  &  ELECTRONICS 


SIGNAL.  AUGUST.  1961 


li 


■  'l  ■ 


i 


f 


The  typical  technique  used  is  illus¬ 
trated  in  Figure  1. 

The  weight  of  the  entire  satellite 
will  be  approximately  175  pounds. 
This  payload  can  easily  be  placed  in 
a  22,300  mile  circular  orbit  by  an 
Atlas  Agena  B  rocket.  The  cost  of 
the  satellite  will  be  nominal;  the  cost 
of  the  launching  today  will  approxi¬ 
mate  $15,000,000.  It  is  reasonable 
to  assume  that  this  cost  will  drop 
substantially  as  the  system  becomes 
operational. 

This  elementary  system  will  be 
capable  of  handling  simplex  traffic  of 
1000  channels  capacity  at  40  db  sig- 
nal-to-noise  ratio  per  channel.  Modu¬ 
lation  may  be  digital,  either  PCM  or 
delta;  or  moderate  deviation  FM. 
The  mode  of  operation  will  be  that 
of  a  unidirectional  point-to-point 
trunk. 

To  achieve  duplex  operation,  the 
repeater  must  accept  and  retransmit 
two  independent  carriers.  If  the  two 
carriers  lie  within  the  repeater  band¬ 
width  and  do  not  exceed  the  linear 
capability  of  the  repeater,  they  may 
be  received,  added  without  demodula¬ 
tion,  and  retransmitted.  If  this  is 
done,  however,  the  peak  power  will 
be  four  time  the  average  power  of 
each.  It  is  apparent  that  in  a  peak- 
power  limited  device  such  as  a  travel¬ 
ling  wave  tube,  the  entire  system  is 
operating  at  3  db  lower  average 
power.  If  as  many  as  50  ground 
stations  supply  separate  frequency-  or 
time-modulated  carriers  to  be  ampli¬ 
fied, — offset  in  frequency,  and  re¬ 
transmitted  by  the  satellite,  the  dis¬ 
tribution  of  the  multichannel  signal 
will  be  essentially  Gaussian.  To  pre¬ 


vent  cross-talk,  the  peak  power  capa¬ 
city  of  the  satellite  must  be  10  to  15 
decibels  greater  than  the  average 
power  of  the  combined  signal.  The 
required  satellite  peak  power  must 
then  be  in  the  10  to  30  watt  range  if 
the  single  trunk  performance  is  to  be 
duplicated. 

Duplex  and  multichannel  opera¬ 
tion,  therefore,  will  require  a  more 
sophisticated  approach  to  repeater 
design.  One  solution  is  to  supply  a 
separate  repeater  for  each  direction 
in  each  trunk.  It  appears  that  such 
a  system  may  be  feasible  in  the  fu¬ 
ture  with  the  application  of  micro¬ 
electronic  technique. 

This  approach  is  actually  frequency 
division  multiplex  where  each  chan¬ 
nel  is  assigned  a  frequency  and  a 
guard  band  to  accommodate  doppler. 
This  approach  exacts  a  prohibitive 
price  in  weight  with  today’s  technolo¬ 
gy.  An  analogous  approach  can  be 
developed  in  the  time  domain,  pro¬ 
gramming  the  ground  transmissions 
to  arrive  at  preassigned,  non-over- 
lapping  time  intervals  at  the  satellite. 
This  interleaving  must  be  done  at  a 
rate  that  does  not  significantly  affect 
the  circuit  delay.  It  implies  digital 
transmission  with  interleaving  of 
pulses  or  groups  of  pulses. 

For  a  1000  channel  system,  pulse- 
by-pulse  interleaving  at  the  satellite 
will  require  timing  accuracies  of 
about  5  nanoseconds.  An  alternate 
approach  namely  interleaving  of 
groups  or  bursts  of  pulses  appears 
more  realistic.  In  this  case,  storage 
for  100  milliseconds,  or  approximate¬ 
ly  5  kilobits,  must  be  provided  on  the 
ground  in  each  channel  and  high 
speed  readout  accomplished  at  a  40 
megabit  rate.  While  the  technical 


problems  are  appreciable,  this  ap¬ 
proach  when  implemented  requires 
no  complexity  in  the  satellite.  The 
resulting  signal  can  be  accommodated 
in  the  ^straight-forward  heterodyne 
repeater. 

The  application  of  signal  process¬ 
ing  in  the  satellite  will  modify  the 
basic  satellite  block  diagram  as  shown 
in  Figure  2.  Two  schemes  are  shown. 
The  first  accepts  a  number  of  inde¬ 
pendent  single  sideband  channels  and 
phase  modulates  a  local  carrier  with 
this  intelligence.  Since  this  process 
must  be  accomplished  at  very  low 
phase  excursions  to  minimize  cross 
talk,  considerable  multiplication  must 
follow  to  achieve  useful  carrier  fre¬ 
quency  excursions.  The  adders  are 
preceded  by  elementary  gain  con¬ 
trolled  amplifiers  that  assure  equality 
of  signal  powers  prior  to  addition. 

A  somewhat  more  rugged  type  of 
processing  is  also  shown.  Sampled 
voice  in  the  form  of  delta  modulation 
is  received  on  a  number  of  channels. 
Since  the  elementary  intelligence  is 
digital,  detection  can  be  readily  ac¬ 
complished.  The  channel  signals  are 
now  commutated  so  that  a  one-to-one 
correspondence  exists  between  re¬ 
ceived  channel  and  transmitted  time 
position.  The  resulting  pulse  train 
can  be  transmitted  directly  without 
further  processing. 

Both  SSB  and  commutated  pulse 
systems  use  frequency  identification 
in  the  ground-to-satellite  path.  With 
a  stationary  satellite  and  a  high  capa¬ 
city  system,  the  doppler  ambiguity 
can  be  more  readily  accommodated 
than  the  time  delay  ambiguity.  For 
example,  in  the  case  of  the  SSB  to  FM 
conversion  at  2000  me,  the  differen¬ 
tial  doppler  between  channels  will  be 
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Figure  I  above  Is  a  diagram  of  a  Linear  Heterodyne  Repeater  (1000 
telephone  channels).  Figure  2  to  the  right  Is  a  diagram  of  a  Satellite 
Communication  Repeater  with  processing. 
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15  cps  maximum.  Provision  of  guard 
bands  of  this  magnitude  will  increase 
band  occupancy  by  less  than  one  per 
cent.  The  doppler  common  to  all 
will  be  75  cps  and  can  be  removed 
by  demodulating  the  recovered  base¬ 
band  signal  against  a  pilot  tone  that 
is  transmitted  over  the  satellite  sys¬ 
tem  by  one  ground  station. 

With  the  introduction  of  processing 
in  the  satellite,  elementary  subscriber 
identification  schemes  can  be  intro¬ 
duced  and  some  degree  of  jamming 
immunity  established. 

Jamming  immunity  can  be  achieved 
by  increasing  the  radio-frequency 
bandwidth  of  a  communication  sys¬ 
tem.  The  jammer  power  required  to 
disable  a  system  can  be  increased  by 
increasing  the  system  bandwidth  in 
proportion;  a  reasonable  hundred¬ 
fold  increase  in  required  jammer 
power  would  mean  a  hundred-fold 
increase  in  bandwidth.  Such  an  in¬ 
crease  is  clearly  out  of  the  question 
for  a  1000  channel  trunk  system. 
However,  since  it  is  the  link  from 
ground  to  satellite  that  is  most  sub¬ 
ject  to  jamming,  part  of  the  required 
jamming  protection  can  be  obtained 
by  increasing  the  ground  transmitter 
power.  In  a  military  satellite  relay 
system,  where  operation  at  reduced 
capacity  is  acceptable  under  condi¬ 
tions  of  severe  jamming,  further  pro¬ 
tection  may  be  obtained  by  maintain¬ 
ing  the  radio-frequency  bandwidth 
ordinarily  used  to  relay  1000  chan¬ 
nels,  while  reducing  the  number  of 
channels  relayed. 

A  commercial  satellite  relay  sys¬ 
tem  may  be  difficult  to  finance  unless 
the  potential  supporter  can  be  assured 
that  nonsubscribing  nations  cannot 
benefit  from  the  use  of  his  investment. 
Although  it  is  not  reasonable  to  allow 
non-subscribers  to  cause  a  reduction 
in  channel  capacity,  the  necessary 
assurance  can  be  provided  in  a  num¬ 
ber  of  ways.  These  include  (1)  cut¬ 
ting  the  cost  of  the  satellite  relative 
to  the  ground  station  cost  and  hence 
relative  to  the  cost  to  the  non-sub¬ 
scriber;  (2)  using  a  jam-resistant 
modulation  method  that  raises  the 
non-subscriber’s  cost  relative  to  the 
cost  to  a  bona  fide  supporter  who  has 
“paid  his  nickel”;  and  (3)  using  a 
satellite  that  scrambles  the  signals 
reaching  it,  requiring  a  de-scrambler 
at  the  receiver.  In  the  latter  opera¬ 
tion,  the  scrambling  code  would  have 
to  be  changed  from  time  to  time. 

The  present  and  future  trends  of 
global "  communication  via  satellite 
can  be  summarized  as  follows: 

Today  there  are  a  set  of  first  gen¬ 
eration  repeaters  under  development. 
Characteristic  of  this  group  are  Ad¬ 
vent  and  Relay.  They  have  the  capa¬ 


bility  of  replacing  or  creating  new 
trunks  between  two  points  on  the 
earth.  They  are  not  efficient  common 
user  systems,  hence  line  concentra¬ 
tion  and  processing  must  be  done  on 
the  ground. 

These  repeaters  will  be  followed  by 
a  second  generation  group  which  will 
possess  the  capability  of  handling 
many  independent  inputs  and  retrans¬ 
mitting  them  efficiently.  The  ground 
stations  will  number  in  the  dozens, 
and  direct  access  will  be  available 
between  any  pair.  Predictions  about 
the  ultimate  satellite  communication 
system  are  perhaps  dangerous.  It  is 
likely  that  it  will  be  a  common  user 


thousands  of  channels.  Emphasis 
will  be  placed  on  transmission  tech¬ 
niques  which  will  permit  access  to  the 
system  by  smaller  and  more  econom¬ 
ical  ground  stations.  In  the  commer¬ 
cial  environment,  this  will  allow  every 
major  population  center  direct  access 
to  the  global  network.  In  the  military, 
the  direct  communication  to  small 
mobile  stations  is  inevitable. 

The  satellite  communication  sys¬ 
tems  possess  a  range  and  flexibility 
unique  in  the  communication  art. 
Though  its  initial  application  will  be 
related  to  ground  networks,  its  ulti¬ 
mate  use  must  develop  independently 
of  these  restrictions. 
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COMMUNICATION  SYSTEM  TRENDS 
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There  is  an  accelerated  empha¬ 
sis  on  communication  systems  op¬ 
erating  in  different  portions  of  the  ra¬ 
dio  frequency  spectrum,  and  on  exotic 
systems  operating  in  conventional 
bands.  Such  activity  is  made  necessary 
by  the  tremendous  volume  of  commu¬ 
nications  now  occurring,  by  the  ex¬ 
ponential  growth  foreseen  in  this  field 
before  the  end  of  the  decade,  and  by 
certain  special  requirements  of  par¬ 
ticular  communication  systems  cus¬ 
tomers,  including  the  need  for  re¬ 
liable,  round-the-clock  voice  and  tele¬ 
type  circuits.  For  the  most  part,  the 
systems  to  be  discussed  are  pointed 
toward  military  applications.  We 
who  are  in  the  business  of  commercial 
data  handling  and  transfer,  however, 
hope  for  and  envision  many  commer¬ 
cial  possibilities  in  these  same  fields. 

The  mention  of  very  low  frequen¬ 
cies  will  doubtless  bring  to  your  mind 
Navy  transmission  facilities.  In  par¬ 
ticular,  you  may  recall  recent  infor¬ 
mation  releases  on  the  new  Cutler. 
Maine,  VLF  station,  with  its  two 
megawatt  transmitter  and  its  twenty- 
six  antenna  towers,  two  of  which  are 
only  four  feet  shorter  than  the  Eiffel 
Tower.  Occupying  2850  acres.  Cut¬ 
ler,  and  other  similar  stations,  pro¬ 
vide  the  principal  means  by  which  the 
Chief  of  Naval  Operations  communi¬ 
cates  with  the  fleet  at  sea. 

LOFTI  I 

It  is  natural  enough,  therefore,  that 
the  Navy  should  be  attempting  to 
lessen  its  dependence  upon  these 
large,  fixed  stations.  One  highly  sig¬ 
nificant  activity  pointed  in  this  direc¬ 
tion  has  been  carried  on,  with  little 
publicity,  by  the  Naval  Research 
Laboratory.  It  is  known  as  the 
LOFTI  experiment,  with  LOFTI  an 


acronym  for  l.ow  Frequency  Trans- 
lonospheric  (experiment).  NRL’s 
earth  satellite  LOFTI  I  was  designed 
for  exploratory  measurement  of  18 
kc/s  signal  levels  in  the  earth’s  iono¬ 
sphere.  LOFTI  was  launched  on 
February  21,  1961 — jointly  with  the 
Transit  navigation  satellite.  In  ac¬ 
cordance  with  Murphy’s  law  (“That 
which  can  fail,  will!”),  the  second 
stage  of  the  launching  rocket  failed 
to  separate  and  the  assembly  assumed 
an  unintended,  highly  elongated  orbit, 
with  apogee  about  600  and  perigee 
about  100  statute  miles.  However, 
such  an  eccentric  orbit  enabled  the 
satellite  to  repeatedly  traverse  much 
of  the  ionosphere  in  depth  over  a 
terrestrial  area  extending  from  about 
28°  N  to  28°  S  latitude.  VLF  signals 
at  the  satellite  were  received,  trans¬ 
lated  and  transmitted  to  ground  sta¬ 
tions  in  North  and  South  America  via 
136  mc/s  telemetry. 

Much  data  has  been  recorded  from 
this  experiment,  and  analysis  thereof 
continues.  Nevertheless,  I  would  like 
to  mention  a  few  tentative  conclusions 
of  significance  to  the  system  designer. 
First  of  all,  the  18  kc/s  precise  time 
and  constant  frequency  transmission 
of  the  30  kw  Naval  Radio  Station  at 
Panama  were  received  at  all  times 
and  at  all  heights.  On  several  occa¬ 
sions,  the  signal  levels  exceeded  the 
10.0(X)  microvolts  per  meter  satura¬ 
tion  level  of  the  receiver.  Secondly, 
marked  diurnal  effects  are  apparent 
in  the  data.  It  appears  that  relative¬ 
ly  little  18  kc/s  signal  energy  is  dissi¬ 
pated  in  the  night-time  ionosphere 
and  that,  as  expected,  trans-iono- 
spheric  attenuation  in  the  sunlit  re¬ 
gion  is  much  greater.  Thirdly,  the 
observed  delay  in  time  of  VLF  signal 
arrival  at  the  satellite,  derived  by 


comparison  with  the  same  signals  as 
received  bv  ground  VLF  receivers, 
indicates  that  the  average  velocity  of 
the  VLF  wave  in  the  ionosphere  is 
much  less  than  the  speed  of  light  in 
free  space.  Finallv.  strong  echoes  of 
NBA’s  timepulses  were  obser  ved  in 
the  data.  The  echo  delay  time  is  as 
much  as  two-thirds  of  a  second,  indi¬ 
cating  magneto-ionic  mode  propaga¬ 
tion  of  the  VLF  signal  energy  similar 
to  that  postulated  in  the  case  of 
whistlers. 

NRL  informs  me  that  further 
LOFTI  experiments  are  planned,  in¬ 
strumented  for  exploration  of  the 
ionosphere  at  higher  latitudes  and 
over  a  broader  band  of  ULF  and  VLF 
frequencies.  One  of  the  experiments 
will  explore  the  reciprocity  of  trans- 
ionospheric  propagation  by  means  of 
a  VLF  transmitter  satellite  and  thus 
pave  the  way  for  the  significant  sys¬ 
tem  application:  use  of  such  satellites 
for  transmission  to  fleet  ships  and 
submarines.  It  seems  quite  likely, 
also,  that  this  relatively  novel  com¬ 
munication  satellite  can  be  used  to 
provide  navigational  aids  for  deep 
space  exploration — a  system  require¬ 
ment  not  many  years  away.  It  should 
be  noted  here  that  operational  VLF 
satellites  will  be  providing  a  vital  link 
in  our  deterrent  capability:  com¬ 
munications  to  Polaris-carrying  nu¬ 
clear  submarines. 

Another  strategic  weapon  in  our 
deterrent  force  is  the  Minuteman  mis¬ 
sile.  And  associated  with  this  missile 
is  another  example  of  a  reliable  but 
unconventional  communication  sys¬ 
tem — a  buried  antenna  radio  launch 
control  system  being  developed  by 
General  Telephone  and  Electronics 
Corporation,  under  contract  from  the 
Boeing  Company. 
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Collins  Loran  C  Receiving  Systems,  now  in  production,  provide  continuous  position  fixing 

\  information  for  land,  sea  and  air  navigation.  Two  time  difference  measurements  —  one 

between  each  Loran  C  slave  station  signal  and  the  master  station  signal  —  are  displayed 
•  odometer-like  counters  In  increments  of  0.02  microseconds. 

Collins  systems  are  ideal  for  precision  navigation,  monitoring,  underwater  cable  laying 
and  repair,  antisubmarine  warfare,  mapping  and  surveying,  and  test  range  instrumental 
tion.  Recorders  and  computers  can  be  accommodated. 

/The  system  works  automatically  and  Is  simple  to  operate.  It  consists  of  a  receiver  and 

an  indicator,  both  transistorized  for  high  reliability  and  low  power  consumption.  Modular 

construction  and  plug-in  card  circuitry  allow  quick  access  and  easy  maintenance. 

Collins  Loran  C  Receiving  System,  military  nomenclature  AN/SPN-30,  was  developed  for  the 
U.  S.  Coast  Guard  and  Is  another  example  of  Collins  advanced  R&D  which  covers  the  electronics 
spectrum.  For  details  on  Collins  Loran  C  or  R&D,  contact  Collins  Radio  Company,  Texas  Division  Sales. 
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Underground  Radio  Systems 

Actually,  the  trend  to  underground 
radio  systems  has  been  underway  for 
some  time — partly  as  a  means  of  pro¬ 
viding  reliable  “survival”  communi¬ 
cations  in  case  of  enemy  nuclear  at¬ 
tack,  and  partly  as  a  means  of  re¬ 
lieving  the  overcrowded  spectrum 
previously  mentioned.  Many  com¬ 
panies  are  involved  in  these  develop¬ 
ments,  and  the  system  literature  is 
already  quite  extensive.  I  shall  at¬ 
tempt  to  highlight  only  two  general 
types  of  such  systems,  and  will  begin 
with  the  so-called  “deep  current” 
variety. 

The  earth’s  crust  usually  consists 
of  some  type  of  soil  underlaid  by  wet 
or  dry  sedimentary  rock.  A  dry 
layer  of  sedimentary  rock  bounded  by 
wet  conductive  layers  has  been  found 
to  act  as  a  natural  waveguide,  useful 
for  transmission  of  radio  frequency 
energy.  These  so-called  sedimentary 
type  waveguides,  in  most  places  un¬ 
der  the  earth,  are  underlain  by  deep 
crystalline  (granite  and  basaltic) 
rock  waveguides  called  basement-com¬ 
plex  guides.  Deep  current  systems 
are  being  developed  using  both  types 
of  waveguides. 

G.  J.  Harmon  of  the  Raytheon 
Company  has  recently  detected  200 
kc/s  signals  at  distances  up  to  eight¬ 
een  miles  using  the  basement  complex 
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and  radiated  power  of  about  100 
watts.  He  predicts  ranges  of  50-l(X) 
miles  for  frequencies  between  15  and 
40  kc/s  in  the  near  future.  The  De¬ 
velopmental  Engineering  Corporation, 
in  experiments  conducted  at  aban¬ 
doned  mines  in  New  Mexico,  trans¬ 
mitted  radio  teletype  signals  at  LOCK) 
foot  depth  for  miles  using  less 
than  200  watts  of  power.  They  re¬ 
cently  reported  ranges  of  slightly 
more  than  100  miles. 

It  is  worth  emphasizing  that  such 
deep  current  systems,  operating  in 
waveguides  insulated  from  the  earth’s 
surface  by  several  conductive  layers, 
are  quite  invulnerable  to  jamming, 
man-made  noise,  and  atmospheric 
disturbances.  Full  noise  studies,  how¬ 
ever,  are  not  yet  complete. 

In  contrast  to  the  deep  current  sys¬ 
tems  mentioned  above,  the  radio 
launch  control  system  for  Minuteman 
is  an  example  of  the  shallow-current 
variety.  In  such  a  system,  radio 
waves  from  an  underground  transmit¬ 
ter  are  radiated  by  a  gridlike  antenna 
buried  a  few  feet  below  ground. 
These  waves  travel  upward  to  the 
earth’s  surface,  disturbing  the  earth- 
atmosphere  interface,  and  travel  along 
the  channel  formed  by  the  earth  as 
a  conductive  medium  and  the  atmos¬ 
phere  as  a  non-conductive  medium. 
They  then  travel  downward  to  the 
receiving  antenna.  Space  Electronics 
Corporation,  under  a  contract  from 
Boeing,  proved  the  feasibility  of  such 
a  system  in  1959.  Boeing  is  studying 
how  various  types  of  soils  and  their 
moisture  content  affect  signal  trans¬ 
mission,  and  how  underground  loca¬ 
tion  determines  antenna  shape  and 
power  requirements.  Spread  spec¬ 
trum  transmitting  and  receiving 
equipment,  for  communicating  launch 
messages  between  the  launch  control 
facility  and  the  buried  Minuteman 
silo,  as  well  as  operational  messages 
between  launch  facilities,  is  being  de¬ 
veloped  by  General  Telephone  and 
Electronics  in  Buffalo,  New  York. 

Earth  current  systems  then  are 
feasible  and  practical.  Much  more 
work  has  been  done  than  I  can  sum¬ 
marize — a  good  deal  of  the  work  is 
classified  and  most  interesting.  I 
think  it  fair  to  claim  that  “survival” 
systems  will  be  very  much  in  evidence 
in  the  next  decade. 

In  describing  a  few  significant  de¬ 
velopments  leading  to  extensions  of 
the  usable  frequency  spectrum,  I  have 
neglected  discussion  of  satellite  com¬ 
munications  as  such.  The  topic  has 
become  so  popular  that  even  our  ten- 
year-olds  have  become  conversant 
with  the  art.  Sufficient  it  is  for  me  to 
remark  that  after  a  few  more  years 
some  enterprising  company  could 


make  a  fortune  selling  space  vacuum 
cleaners  to  people  trying  unsuccess¬ 
fully  to  use  their  allocated  space  fre¬ 
quencies.  I  am  afraid  that  space  will 
-  become  rather  cluttered  with  “sepa¬ 
rated”  rubbish. 

Any  discussion  of  system  trends 
leading  to  reliable  communications  in 
the  next  decade  would  be  quite  incom¬ 
plete  without  comment  on  the  revolu¬ 
tionary  developments  which  have  re¬ 
cently  been  occurring  in  heretofore 
largely  unused  portions  of  the  fre¬ 
quency  spectrum — the  millimeter  and 
optical  bands. 

Millimeter  Systems 

Within  the  past  fewjears  the  milli¬ 
meter  region  has  received  consider¬ 
able  attention,  largely  because  of  cer¬ 
tain  unique  features  which  make  the 
use  of  millimeter  waves  for  both  space 
and  earth  communications  a  certain¬ 
ty.  In  particular,  rapid  variation  of 
atmospheric  attenuation  with  frequen¬ 
cy,  in  these  bands,  can  be  utilized  by 
the  system  designer  to  provide  precise 
communication  range  control.  At¬ 
mospheric  absorption  can  also  be  em¬ 
ployed  to  prevent  mutual  interference 
and  allow  simultaneous  use  of  identi¬ 
cal  frequencies  for  proximate  appli¬ 
cations. 

The  use  of  millimeter  systems  in 
space  is  also  desirable  because  of  the 
small  physical  size  of  the  components. 
High  antenna  gains  and  small  beam- 
widths  are  possible  with  small  physi¬ 
cal  apertures.  Large  bandwidths  are 
likewise  available  to  support  high 
data  rates.  Moreover,  continued  im¬ 
provement  in  solid  state  devices  indi¬ 
cates  that  harmonic  generation  will 
soon  provide  power  at  millimeter 
wavelengths — thus  resulting  in  small 
signal  sources  for  space  system  use. 

At  our  laboratories  in  Buffalo  we 
have  constructed  a  millimeter  link  in 
the  60-70  kmc/s  range  in  order  to 
evaluate  components,  establish  sys¬ 
tem  parameters  and  record  propaga¬ 
tion  data.  We  are  operating  a  line 
of  sight  link  with  a  range  of  3.3  nauti¬ 
cal  miles,  utilizing  a  klystron,  pulse 
position  modulation,  time  division 
multiplexing  to  provide  two-voice- 
channel  operation,  effective  receiver 
bandwidth  of  2.8  mc/s  and  a  12  inch 
parabolic  dish  having  a  theoretical 
gain  of  47  db  at  70  kmc/s.  These 
parameters,  and  others,  provided  us 
with  the  required  53  dbw  effective 
radiated  power.  The  experiment  has 
proved  highly  successful  and  we  ex¬ 
pect  to  utilize  the  information  thus 
obtained  in  system  designs  for  this 
frequency  band. 

Higher  antenna  gains  and  increased 
directivity  for  a  fixed  aperture,  small¬ 
er  and  lighter  components,  and 
{Continued  on  page  64) 
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OBLIQUE  IONOSPHERIC  SOUNDING 


Designed  and  manufactured  by  Philips  Electronics 
Industries  Ltd.,  Toronto,  Canada,  this  Ionospheric 
Sounding  System  is  one  recently  installed  for 
research  projects  by  the  United  States  Army  Signal 
Radio  Propagation  Agency,  Fort  Monmouth, 
New  Jersey.  Other  Philips  Ionospheric  Sounding 
Equipment  is  being  used  for  research  purposes  in 
the  u.s.A.F.  Cambridge  Research  Center; 
National  Bureau  of  Standards,  Boulder;  Lincoln 
Laboratories  of  m.i.t.;  and  o.r.t.e.  Ottawa. 
This  equipment  helped  prove  a  new  technique  in 
communications  reliability  .  .  .  and  the  prolonged 
and  extensive  programs  also  proved  the  capability 
of  the  PHILIPS  engineered  advancements. 


RM  546  — 

Outside  dimensions: 

64'' wide  x  78"  high. 
Approx,  weight  1250  lbs 


To  move  the  equipment  out  of  the  area  of  radio 
propagation  research  and  into  operation,  philips 
engineers  refined  the  design  into  this  more 
compact  package,  maintaining  the  8  year  field- 
tested  basic  design  to  ensure  reliability.  Readily 
transportable  and  completely  automatic,  the  new 
Philips  Mobile  Sounder  Receiver  System  with 
Display  (front).and  the  Mobile  Sounder 
Transmitter  (rear)  are  versatile  and  compatible 
with  existing  systems,  weigh  approx.  6(X)  lbs., 
with  outside  dimensions  of  42"  wide  x  52"  high. 
Despite  size  and  weight  reduction,  these  new 
mobile  Transmitters  and  Receivers  are  less 
expensive  and  more  flexible  than  the  standard 
models — and  do  the  job  under  practical  field 
conditions!  Everything — from  design,  supply, 
antenna  installation,  and  post  installation  service 
— is  the  undivided  responsibility  of  philips! 

For  full  information  on  the  new  Philips  Mobile 
Ionospheric  Sounders — or  for  the  engineering  help 
and  precision  manufacturing  facilities  to  design 
and  produce  the  most  specialized  electronic 

equipment — call  philips! 


RM  547A 

Transmitting  Terminal 


RM  548A 

Receiving  Terminal 


Philips  Mobile  Ionospheric  Sounding  Transmitters 
(Model  RM  548A),  and  Receivers  (Model  RM  547A). 

FREQUENCIES  1 — 25  megacycles  (option 

25 —  50  Me.  and  1 — 50  Me.)* 
POWER  OUTPUT  1 0 — 20  Kilowatts 

OUTSIDE  DIMENSIONS  42"  Wide  x  52"  High. 

(96"  of  19"  Rack) 

GROSS  WEIGHT  Approx.  600  lbs. 


Pioneers  in  Ionospheric  Sounding  Equipment 

PHILIPS  ELECTRONICS  INDUSTRIES  LTD., 

Electronic  Equipment  Group,  1  16  Vanderhoof  Ave.,  Toronto  17,  Canada 


Sales  Representatives : 

NORTH  AMERICAN  ENGINEERING  COMPANY 

733,  15th  St.,  N.  W.,  Washington,  D.  C. 

SHEPHARD-WINTERS  COMPANY 

3193  Cahuenga  Blvd.,  Hollywood  28,  Calif,  eio 


*Programming  frequencies  are  easily  adaptable  to  any 
specific  requirements  by  adjusting  the  Sounder  s  Pro¬ 
gram  Control  Unit. 
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PRINCIPLES  OF 
ELECTRONIC  WARFARE 
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As  large-scale  weapon  systems  are  de¬ 
pending  increasingly  on  electronic  tech¬ 
nology  it  is  vital  the  principles  (involv¬ 
ing  both  engineering  sciences  and  mili¬ 
tary  strategy)  be  broadly  understood. 

Here,  for  the  first  time  in  book  form, 
is  a  comprehensive  treatment  of 
this  momentous  subject. 

In  electronic  warfare  radiation  and  de¬ 
tection”  are  considered  like  “offense 
and  defense”  in  strategic  and  tactical 
warfare.  The  overall  treatment  here  pre¬ 
sented  (engineering  aspects  i)lus  opera¬ 
tional  factors)  are  of  direct  interest  to 
professional  engineers  and  everybody 
concerned  with  deployment  and  tactics. 

Chapter  1  points  up  representative  situ¬ 
ations  in  electronic  warfare. 

Chapter  2  relates  the  broad  concepts  of 
techniques  and  tactics,  discusses  classic 
ECM  methods. 

Chapter  3  introduces  mathematics  of 
probability  and  applies  this  to  noise 
theory,  inherent  to  many  parts  of  the 
problem. 

Chapter  4  covers  electronic  intelligence 
and  problems  of  rfconnaissance  sys¬ 
tems,  including  the  relationship  between 
reconnaissance  inputs  and  ECM  tactics. 

Chapter  5  presents  a  basic  analysis  of 
radar  systems  with  stress  on  parameters 
important  to  ECM  and  ECCM  techniques. 

Chapter  6  deals  with  antennas  as  the 
transducer  between  the  electronic  sys¬ 
tem  and  the  environment,  and  identifies 
critical  factors  of  the  electronic  war¬ 
fare  system. 

Chapter  7  provides  an  operations  analy¬ 
sis  approach  for  establishing  an  effective 
ECM  environment  on  a  mission  profile, 
with  typical  constraints. 

Chapter  8  projects  thinking  into  the 
space  era,  studies  ramifications  of  elec¬ 
tronic  warfare  as  a  result  of  space  flight. 
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greater  information  bandwidths  are 
inherent  to  even  higher  transmission 
frequencies;  e.g.,  the  submillimeter 
region.  Of  the  several  approaches  to 
the  generation  of  submillimeter  waves, 
techniques  utilizing  the  bulk  effect 
properties  of  semiconductors  and  the 
Tornadotron  show  promise  for  pulsed 
signal  sources.  These  techniques 
may  hold  the  key  to  a  closure  of  the 
gap  between  the  millimeter  and  the 
recently  explored  optical  regions. 

Optical  Systems  Problems 

Optical  systems  have  been  under 
study  for  some  time  but  three  basic 
problems  have  limited  their  consid¬ 
eration  as  substitutes  for  radio  sys¬ 
tems.  These  limitations  are  atmos¬ 
pheric  absorption,  background  noise 
intensities  and  scattering  due  to  at¬ 
mospheric  impurities.  It  is  relatively 
clear  that  these  conditions  do  not 
limit  system  applications  in  deep 
space.  Still  to  be  solved,  however, 
are  the  problems  of  providing  good 
signal  sources,  and  satisfactory  modu¬ 
lation  and  detection  methods.  Rapid 
strides  are  being  made  in  each  of 
these  areas,  and  I  shall  attempt  to 
highlight  the  most  significant  trends. 

The  problem  of  signal  sources  for 
optical  systems  has  been  one  of  gen¬ 
erating  and  amplifying  coherent  light. 
Most  readers  are  aware  that  micro- 
wave  frequency  energy  has  been  gen¬ 
erated  by  vacuum  tubes  and  solid 
state  devices.  The  maser,  invented 
by  Professor  Townes  in  1955,  proved 
to  be  a  remarkable  addition  to  these 
sources  of  energy.  Further  develop¬ 
ments  by  Professor  Townes  and  Dr. 
Schawlow  led  to  maser  modifications 
producing  energy  in  the  infrared 
spectrum  region.  The  most  revolu¬ 
tionary  development  was  accom¬ 
plished  by  Dr.  T.  H.  Maiman  of 
Hughes  Aircraft,  who  developed  the 
laser — an  acronym  for  light  ampli¬ 
fication  by  stimulated  emission  of 
radiation.  The  laser  generates  and 
amplifies  coherent  energy  in  the  opti¬ 
cal  band  and,  for  this  reason,  is  often 
called  an  optical  maser.  The  num¬ 
bers  involved  are  staggering,  even  to 
those  of  us  conversant  with  the  micro- 
wave  art.  In  particular,  lasers  gen¬ 
erate  coherent  energy  in  the  optical 
spectral  region  at  500  trillion  cycles 
per  second.  Independent  of  Dr. 
Maiman’s  discoveries,  many  improve¬ 
ments  have  been  made  in  the  maser 
— one  of  the  most  recent,  for  example, 
being  a  continuous  output  optical 
maser,  or  laser.  The  principal  sig¬ 
nificance  of  the  latter  result  is  that 
the  coherent  infrared  radiation  so 
generated  has  a  bandwidth  narrower 
by  lO"’  than  that  obtainable  by  more 
conventional  masers.  Such  a  prop¬ 


erty  has  made  possible  the  hetero¬ 
dyning  of  optical  signals  for  the  first 
time.  Indeed,  voice  modulation  of 
coherent  optical  beams  has  recently 
been  proved  feasible  by  scientists  of 
the  Bell  Telephone  Laboratories. 

What  are  typical  system  para¬ 
meters?  Here  is  one  possible  set: 
using  a  10  cm  optical  maser  trans¬ 
mitter  and  a  1  meter  diameter  re¬ 
ceiver  aperture,  approximately  100 
watts  of  absolute  power  would  be 
required  to  support  an  information 
rate  of  about  10’*  bits/second  from 
Mars  to  the  earth. 

Recent  experiments  have  proved 
the  feasibility  of  transmitting  maser¬ 
generated  light  pulses  along  1500  feet 
of  2  inch  diameter  circular  waveguide, 
so  that  atmospheric  impurities  do  not 
attenuate  the  light  beam.  Multiplier 
tubes  at  the  end  of  the  waveguide  re¬ 
corded  clear  pulses  of  high  intensity 
light.  Here  again,  experimental  re¬ 
sults  might  be  listed  for  many  hours. 
I  believe  you  can  see,  from  the  ex¬ 
amples  given,  that  we  are  facing  an 
entirely  new  technology  and  that 
practical  systems  can  be  operational 
in  the  next  decade. 

In  another  direction,  the  Air  Force 
has  recently  sponsored  desert  field 
tests  of  an  experimental  communica¬ 
tion  system  using  sunlight  as  an  in¬ 
formation  carrier.  These  tests  were 
conducted  in  the  Mojave  Desert  bv 
Electronic  Optical  Systems,  Incorpo¬ 
rated.  The  tests  were  designed  to  see 
if  prototype  equipment  was  operat¬ 
ing  satisfactorily  and  to  prove  that 
optical  systems  might  be  used  for 
deep  space  applications.  Preliminary 
results  showed  that  information  can 
be  transmitted  at  least  two  to  three 
million  miles  using  a  transmission 
rate  of  about  10  bits/second  at  maxi¬ 
mum  range.  Using  specially  de¬ 
signed  attenuators  to  simulate  large 
distances,  non-modulated  light  sig¬ 
nals  were  received  over  10  million 
simulated  miles.  With  a  band¬ 
width  of  20  cps,  a  signal-to-noise 
ratio  of  16  db  was  obtained  for  sim¬ 
ulated  transmission  distance  of  ap¬ 
proximately  1  million  miles.  Modula¬ 
tion  and  detection  techniques  must 
again  be  refined  but  workable 
schemes  are  already  under  develop¬ 
ment. 

In  conclusion,  I  would  emphasize 
that  the  types  of  systems  we  have 
been  reviewing  are  not  ivory-towered 
paper  designs  that  won’t  work.  In 
each  case  I  have  selected  technologi¬ 
cal  developments  that  have  already 
passed  the  stage  of  feasibility  demon¬ 
stration.  lor  this  reason  I  can  truth¬ 
fully  say  to  you  that  these  are  the 
trends  for  our  nexl  ten  years  of  com¬ 
munication  system  design. 
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EQUIPMENT  TRENDS  FOR  RELIABLE  COMMUNICATIONS 

SPEAKER;  A.  F.  CULBERTSON,  DIRECTOR  OF  ENGINEERING,  LENKURT  ELECTRIC  CO.,  INC. 


In  the  ATLANTIC  MISSILE  RANGE 
a  data  transmission  system  has  been 
in  service  for  over  one  year.  This 
system  includes  a  total  complement 
of  over  2000  transistors  and  4000 
diodes.  During  this  period  there  have 
been  only  three  component  failures 
— two  of  which  were  semiconduc¬ 
tors:  one  transistor  and  one  diode. 

Yes,  it  is  certainly  true  that  tran¬ 
sistorized  equipment  can  be  designed 
to  be  ultra-reliable,  but  it  is  not  nec¬ 
essarily  true  that  just  because  equip¬ 
ment  is  transistorized  it  will  fall  into 
the  high  reliability  category.  A  num¬ 
ber  of  other  considerations  are  im¬ 
portant,  and  some  of  these  considera¬ 
tions  are  the  things  I  propose  to  dis¬ 
cuss. 

Component  Manufacturing 

The  producer  of  reliable  equip¬ 
ment  learns  very  early  in  the  game 
that  it  is  necessary  to  control  the 
manufacture  of  his  own  critical  com¬ 
ponents.  The  demands  of  a  commer¬ 
cial  components  market  and  the  de¬ 
mands  of  high  reliability  equipment 
often  are  not  compatible.  Therefore, 
when  the  choice  is  faced  to  go  into 
component  production,  it  is  difficult 
to  envision  it  as  a  profit-making 
product  line  as  well  as  a  source  of 
supply.  As  soon  as  you  undertake  to 
go  into  competition  with  your  former 
vendors,  you  will  find  the  same  prob¬ 
lems  besetting  your  component  as¬ 
sembly  lines  that  beset  them,  and  the 
quality  of  your  components  dropping 
to  the  point  which  caused  you  to 
reject  theirs. 

For  example,  let  us  consider  a 
typical  clean  room  facility  in  a  mod¬ 
ern  electronics  factory.  However,  this 
clean  room  is  not  established  for  the 
purpose  of  manufacturing  gyro  com¬ 
ponents  or  electron  tubes.  This  facil¬ 
ity  is  used  for  an  ordinary  capacitor 
winding  operation.  For  long  life  and 
reliability  in  capacitors,  it  was  found 
necessary  to  control  very  sharply  the 
humidity  and  dust  content  in  the  at¬ 
mosphere  surrounding  the  winding 
operation. 

A  very  difficult  thing  for  the  com¬ 
mercial  component  supplier  is  to 
have  the  fortitude  to  hold  his  pro¬ 
duct  in  the  aging  process  until  it  is 
absolutely  ready  to  be  installed  in  a 
piece  of  bigb  reliabilitv  electronic 
equipment.  Too  often  the  competi¬ 
tion  comes  along  with  a  surplus  in¬ 
ventory,  or  more  glowing  promises 
and  the  business  is  lost.  In  the  field 


of  quartz  crystals,  it  is  important 
to  know  everything  there  is  to  know 
about  each  individual  component  be¬ 
fore  it  is  placed  into  a  highly  reliable 
oscillator  or  filter  circuit.  There¬ 
fore,  it  is  good  practice  to  run  an 
extended  aging  process  of  100  per¬ 
cent  of  the  crystals  used.  The  fall¬ 
out  from  this  process  and  other 
quality  control  steps  taken  on  crys¬ 
tals  from  the  manufacturing  opera¬ 
tion  is  great  enough  to  make  the  en¬ 
tire  production  line  uneconomic  and 
non-competitive,  but  is  absolutely  es¬ 
sential  to  maintain  the  reliability 
standards. 

The  lowly  transformer  would  seem 
to  be  a  device  with  which  very  little 
can  go  wrong,  and  yet  we  know  from 
experience  that  there  is  a  great  dif¬ 
ference  between  a  competitive  trans¬ 
former  and  a  high-reliability  trans¬ 
former.  It  is  hard  to  produce  a  com¬ 
petitive  product  when  100  percent 
inspection  is  practiced  at  three  dif¬ 
ferent  points  during  the  production 
of  even  a  relatively  straight  forward 
component.  It  is  particularly  diffi¬ 
cult  when  the  girls  doing  the  inspect¬ 
ing  report  back  to  the  chief  engineer 
rather  than  to  the  manufacturing 
vice  president,  and  when  thev  have 
the  power  to  shut  down  the  line  at 
anv  point  where  quality  seems  to  be 
deteriorating. 

Reliability  in  an  electronic  circuit 
quite  often  comes  back  to  accuracy 
in  the  laboratory.  We  all  know  that 
the  accuracy  in  the  lab  must  be  at 
least  an  order  of  magnitude  greater 
than  that  which  we  demand  from  the 
finished  product  out  of  the  factory. 
This  is  particularly  true  when  meas¬ 
urements  of  difference  on  the  order 
of  90  db  are  involved  in  the  pro¬ 
duction  operation.  This  accuracy  can 
only  come  from  a  high-priced  and 
carefully  maintained  set  of  electrical 
standards.  While  no  production 
meters  ever  pollute  the  controlled 
atmosphere  of  this  laboratory,  secon¬ 
dary  standards  from  key  calibration 
points  in  the  development  laborator¬ 
ies  and  in  the  factory  are  carefullv 
checked  here  on  a  periodic  basis.  In 
addition,  standard  frequencies  are 
piped  directly  from  this  laboratory 
to  all  points  where  engineering  or 
production  frequency  measurements 
must  be  made. 

In  some  industries  the  loving  skill 
of  the  experienced  craftsman  when 
lavished  on  each  unit  of  the  product 
is  the  best  guarantee  of  quality.  In 


the  electronics  industry,  we  know 
that  even  the  most  skilled  craftsmen 
have  their  bad  days  and  even  the 
the  most  experienced  operators  can 
occasionally  do  a  poorer-than-nor- 
mal  job.  This  is  where  automation 
of  production  operations  can  pro¬ 
vide  us  with  a  higher  degree  of  reli¬ 
ability  in  the  end  product.  While  it 
is  true  that  the  most  carefully  de¬ 
signed  machinery  can  still  make  mis¬ 
takes,  it  has  the  advantage  that  it 
does  not  make  them  on  just  a  few 
pieces  at  a  time.  Failures  in  the 
automated  machinery  tend  to  be  cat¬ 
astrophic  so  that  while  we  may  be 
faced  with  the  loss  of  an  entire 
batch  of  units,  at  least  we  can  clearly 
identify  them  so  they  do  not  get  into 
the  end  product. 

Reliability  Through  Circuit 
Design 

Much  work  has  been  done  in  re¬ 
dundant  circuitry,  in  automatic  fall¬ 
back,  in  alarm  and  control,  and  in 
adaptive  circuitry.  But  there  is  still 
a  key  matter  of  judgment  to  be  ap¬ 
plied  when  it  is  recognized  that  the 
efforts  required  to  get  the  advantage 
of  redundancy  must  not  complicate 
the  circuit  to  the  point  where  the 
fallback  mechanism  is  the  most  vul¬ 
nerable  point  of  this  part  of  the  sys¬ 
tem. 

This  approach  has  the  advantage 
that  there  is  no  active  circuitry  in¬ 
volved  in  the  fallback  whatsoever. 
Loss  of  one  of  the  two  amplifiers 
merely  causes  a  phase  shift  without 
change  in  amplitude.  The  only  extra 
active  gadgetrv  needed  is  the  alarm 
circuit  which  then  goes  to  work  and 
notifies  the  attendant  that  his  protec¬ 
tion  has  been  lost,  although  service 
has  not  been  interrupted. 

Maintainability 

In  spite  of  our  best  efforts,  failures 
do  occur  and  service  will  be  inter¬ 
rupted.  If  the  equipment  has  al¬ 
ready  keen  blasted  off  or  is  in  orbit, 
the  cause  is  already  lost  and  main¬ 
tainability  drops  out  as  an  item  of 
importance.  But  the  fact  is  that  an 
overwhelmingly  high  percentage  of 
our  equipment  is  used  in  locations 
where  under  some  circumstances  or 
other,  it  is  accessible  to  human  be¬ 
ings  for  repair.  In  the  design  of 
equipment  intended  for  this  type  of 
use,  maintainability  for  rapid  restor¬ 
ation  of  service  is  a  factor  which 
must  not  be  overlooked. 
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The  term  “human  engineering” 
has  probably  been  badly  overworked 
in  this  connection,  but  human  engin¬ 
eering  is  probably  the  label  which 
most  aptly  fits  the  work  that  has  been 
going  on  for  a  long  time  in  molding 
the  design  of  high  reliability  equip¬ 
ment  to  fast  service  restoration. 

It  comes  as  a  shock  to  many  that 
the  most  significant  factor  in  the 
cost  of  high  reliability  equipment 
is  quite  often  not  the  use  of  exotic 
components  or  precision  techniques 
which  push  the  state  of  the  art,  but 
rather  the  many  extra  features  pro¬ 
vided  to  run  in-service  tests  and 
make  rapid  restoration  in  the  case 
of  failure.  In  this  category  come 
elaborate  jackfields,  alarm  circuits, 
wired-in  metering  features,  and  plug¬ 
in  subassemblies. 

The  skill  of  technicians  available 
at  repair  centers  can  also  sometimes 
be  a  variable  factor.  In  the  civilian 


telephone  industry,  where  invest¬ 
ment  in  the  inventory  of  spare  parts 
is  a  matter  of  special  concern,  addi¬ 
tional  emphasis  needs  to  be  placed 
on  repairability  of  the  individual 
units. 

It  is  generally  accepted  that  the 
change-over  to  solid  state  has 
achieved  a  drastic  reduction  in  heat 
dissipation. 

The  careless  designer  may  still 
find  that  solid  state  components  have 
not  solved  all  the  heat  problems. 
Power-dissipating  resistors  and  power 
transistors  can  still  cause  consider¬ 
able  grief,  if  they  happen  to  be 
placed  at  the  wrong  point  in  the 
equipment.  There  is  need  for  close 
collaboration  between  the  mechan¬ 
ical  engineer  and  the  electronic  en¬ 
gineer  at  the  conception  stage  and 
at  every  step  of  the  circuit  design 
if  the  objective  of  high  reliability  is 
to  be  achieved. 


Conclusions 

It  might  be  assumed  that  elimin¬ 
ation  of  tubes  in  electronic  equip¬ 
ment  has  solved  most  of  the  relia¬ 
bility  problems.  But  we  know  from 
experience  in  the  design  of  telecom¬ 
munications  equipment  that  this  is 
not  the  whole  story.  The  story  be¬ 
gins  with  careful  control  of  com¬ 
ponent  production  and  proceeds 
through  careful  circuit  design.  Re¬ 
dundancy,  where  provided,  must  be 
done  without  excessive  complexity. 
Finally,  we  must  face  the  fact  that  a 
high  percentage  of  our  equipment 
is  located  where  it  can  and  must  be 
maintained.  In  spite  of  our  best  ef¬ 
forts,  there  will  be  failures  requir¬ 
ing  human  intervention.  Troubles 
must  be  diagnosed  quickly  and  ser¬ 
vice  restored  promptly.  Good  equip¬ 
ment  design  will  pay  off  here  as  in 
all  other  areas  achieving  long  life, 
trouble-free,  reliable  communications. 
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A  LARGE  NUMBER  of  communica¬ 
tions  applications  involve  fading 
radio  channels  or  channels  subject  to 
time  varying  interference.  In  such 
applications,  the  user  is  often  ex¬ 
tremely  interested  in  being  able  to 
always  maintain  at  least  a  minimum 
communications  capability,  with  a 
signal  of  useful  quality.  The  user 
will  be  willing  to  forego  his  normally 
available  information  transmission 
rate  under  poor  signal  conditions  in 
return  for  the  availability  of  such  a 
minimum  signaling  capacity.  Typical¬ 
ly,  in  a  digital  communications  link, 
the  minimum  useful  quality  is  given 
in  terms  of  a  tolerable  error  rate, 
which  may  vary  from  one  error  per 
2,000  characters  in  some  applica¬ 
tions,  to  perhaps  one  bit  error  in 
100,000  or  per  million  for  encrypted 
digital  data. 

In  present  designs,  a  minimum  sig¬ 
naling  capability  may  be  achieved  in 
two  ways.  One  is  for  an  operator  to 
recognize  that  the  channel  has  de¬ 
teriorated  and  to  change  the  operating 
mode,  presuming  that  such  a  change 
in  operating  mode  is  available.  A 
simple  example  of  this  is  the  slowing 
down  of  speed  in  hand-keyed  Morse 
in  the  presence  of  severe  noise  or  in¬ 
terference.  In  a  high  speed  circuit, 
the  available  automatic  modes  are 
likely  to  involve  only  very  discrete 
rates;  moreover,  one  would  presum¬ 


ably  have  a  more  effective  operation 
if  any  such  changes  could  be  made 
automatically  in  a  reliable  manner. 

The  other  alternative  is  simply  to 
design  a  system  with  enough  system 
margin  available  so  that  the  mini¬ 
mum  quality  requirement  is  met  un¬ 
der  the  worst  expected  channel  condi¬ 
tion.  This  is  the  typical  technique 
used  in  designing,  for  example,  trop¬ 
ospheric  scatter  systems  where  the  de¬ 
sign  quite  often  is  based  on  the  very 
poor  channel  conditions  encountered, 
for  example,  only  during  0.1%  of 
the  time.  Military  applications  which 
involve  anti-jamming  techniques  are 
similarly  likely  to  include  enough 
margin  so  that  the  system  will  oper¬ 
ate  with  the  minimum  tolerable  quali¬ 
ty  under  the  worst  expected  condi¬ 
tions.  In  such  systems,  due  to  the 
very  large  margin,  there  is  no  change 
in  data  rate  at  the  minimum  operat¬ 
ing  point.  However,  by  the  same 
token,  this  huge  system  margin  is  not 
needed  most  of  the  time,  and  over 
this  large  fraction  of  time  the  error 
rate  will  be  very  much  less  than  that 
which  can  be  tolerated,  simply  be¬ 
cause  the  signal-to-noise  ratio  is  so 
much  better  than  the  design  condi¬ 
tion.  In  a  very  large  sense,  such  an 
operation  involves  a  very  significant 
waste  of  average  channel  capacity. 
The  greater  the  range  of  variations, 
the  greater  the  waste.  Economics  dic¬ 


tate  that  one  should  try  to  make  bet¬ 
ter  use  of  the  available  system  mar¬ 
gin  by  sending  at  higher  data  rates 
when  the  channel  allows  them. 

What  one  would  like  instead,  there¬ 
fore,  are  techniques  which  automati¬ 
cally  maintain  the  required  signal 
quality  at  all  times,  but  employ  the 
channel  at  every  instant  at  the  highest 
information  rate  allowed  by  condi¬ 
tion  on  the  channel  at  that  time.  The 
net  result  will  then  be  a  high  average 
rate  of  information  flow  which,  in 
effect,  uses  the  channel  to  greatest  ef¬ 
fect  at  all  times.  It  will  be  my  pur¬ 
pose  to  indicate  some  of  the  recent 
trends  in  research  in  this  area,  not 
in  the  context  of  any  single  applica¬ 
tion,  but  rather  as  a  generic  communi¬ 
cation  technique  applicable  to  a  wide 
variety  of  communications  problems. 

Systems  which  automatically 
change  their  operating  format  by 
using  circuits  which  somehow’  sense 
the  conditions  on  the  channel,  have 
come  recently  to  be  called  adapting 
for  adaptable,  or  adaptive)  circuits. 

I  will  not  discuss  the  entire  class  of 
such  systems.  In  particular,  one  class 
which  I  will  not  discuss  is  that  of  so- 
called  adaptable  receivers,  for  ex¬ 
ample,  the  Rake-type  of  system  which 
may  be  familiar  to  some  of  you,  or 
even  ramifications  of  the  time-varying 
receiving  system  techniques  categor¬ 
ized  as  diversity  operation.  ^  Rather, 
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1  want  today  to  discuss  only  that  class 
of  adapting  systems  which  have  come 
to  be  termed  feedback  communication 
systems. 

Feedback  Communication 
Systems 

Feedback  communications  is  in 
part  a  new  name  for  a  very  old  and 
useful  concept.  For  example,  I  feel 
certain  that  everyone  here  is  -^ware 
of  the  growing  use  of  algebraic  cod¬ 
ing  techniques  for  error  control  in 
the  digital  systems.  Such  coding  tech¬ 
niques  take  two  forms.  One  is  the 
use  of  so-called  error-correcting  codes 
— systems  where  in  the  decoding 
process,  errors  at  the  receiver  detec¬ 
tion  circuits  can  be  corrected  through 
redundancy  built  into  the  transmit¬ 
ted  signals.  But  an  equally  impor¬ 
tant  class  of  codes  is  that  known  as 
the  error -detectings  codes.  This  is  a 
simpler  class  of  codes  in  the  sense 
that  less  redundancy  is  needed  to 
only  detect  that  an  error  has  occurred 
without  correcting  it.  However,  in 
communications,  knowing  that  we 
have  received  a  message  erroneously 
is  only  half  the  battle.  What  we 
really  need  is  the  correct  message, 
and  the  only  way  now"  to  get  that 
message  correctly  is  somehow  to  sig¬ 
nal  to  the  transmitter  that  it  has  to 
be  sent  again.  This  request  for  re¬ 
peat  involves  in  the  fullest  sense  of 
the  word  the  use  of  a  feedback  cir¬ 
cuit.  Indeed,  in  a  short-time  sense, 
the  system  is  adapting  to  the  chan¬ 
nel,  in  this  case  to  the  noise  burst  at 
the  receiver  input  which  caused  the 
errors;  and  in  a  long-term  sense, 
there  is  an  adaptation  in  terms  of  av¬ 
erage  message  transmission  rate  as  a 
function  of  average  channel  signal- 
to-noise  ratio,  because  of  the  use  of 
the  channel  for  repeats  of  messages. 
What  I  have  described,  of  course,  is 
a  generalization  of  the  Van  Duuren, 
ARQ  system  such  as  employed  on 
high  frequency  radioteletype  circuits. 

There  have  been  several  investi¬ 
gations  and  developments  reported  in 
recent  years  both  in  adapting  the 
simple  ARQ  principle  to  other  prob¬ 
lems,  and  more  importantly,  in  gen¬ 
eralizing  it.  The  generalizations  have 
taken  the  form  of  examining  the  pos¬ 
sible  use  of  long  code  blocks  and/or 
other  than  algebraic  coding  tech¬ 
niques  for  determining  the  existence 
of  errors.  An  example  of  the  latter 
is  the  use  of  so-called  null-zone  de¬ 
tection  in  which  the  receiver  simply 
refuses  to  process  any  signals  re¬ 
ceived  at  an  instant  when  the  signal- 
to-noise  ratio  is  too  low,  because  of 
the  high  likelihood  of  an  error.  Un¬ 
fortunately,  in  most  of  the  more  gen¬ 
eral  analyses  made  to  date,  a  rela¬ 


tively  clean  return  channel  has  been 
assumed,  i.e.,  one  unaffected  by 
either  noise  or  fading.  One  factor 
hindering  more  extensive  application 
of  sophisticated  feedback  techniques 
to  rapidly  fading  systems  has  been 
a  lack  of  detailed  understanding  of 
how  well  they  will  perform  in  an 
actual  environment  where  noise  and 
fadi  ng  can  cause  errors  on  the  feed¬ 
back  circuit. 

A  good  deal  of  current  research  is 
directed  at  answering  this  specific 
question.  It  has  already  been  point¬ 
ed  out  in  the  literature  that  the  ques¬ 
tion  is  not  only  average  channel  per¬ 
formance,  i.e.,  the  trade-off  in  terms 
of  system  margin,  but  also  in  the  fact 
that  errors  in  the  feedback  loop  can 
cause  a  problem  very  peculiar  to 
feedback  systems,  a  problem  which 
we  have  termed  “message  displace¬ 
ment”  and  others  have  termed  “trans¬ 
positions.”  In  effect,  what  can  hap¬ 
pen  is  that  the  receiver  can  request 
a  message  repeat,  but  the  transmitter 
by  not  recognizing  this  request  can 
simply  go  on  spewing  out  new  infor¬ 
mation,  and  the  portion  which  was 
supposed  to  be  repeated  will  be  lost. 
Alternatively,  the  transmitter  can 
think  that  it  has  received  a  repeat 
request  when  in  fact  no  such  request 


was  initiated,  so  part  of  the  message 
will  be  repeated  over  again  but  will 
be  interpreted  as  additional  message 
data  by  the  receiver.  While  loss  of 
a  character  in  clear  language  text  is 
not  disastrous,  the  message  displace¬ 
ment  problem  does  appear  to  be  es¬ 
pecially  formidable  in  computer  data 
transmission,  and  in  military  appli¬ 
cations  employing  encryption  tech¬ 
niques.  In  terms  of  over-all  system 
design,  a  partial  solution  appears  to 
be  for  the  signal  transmissions  to 
always  include  a  positive  indication 
of  what  the  transmitter  is  doing,  i.e., 
sending  new  data  or  repeat  data  ac¬ 
cording  to  how  it  has  interpreted  the 
feedback  control  signals.  However, 
much  research  remains  to  be  done 
before  we  can  regard  our  understand¬ 
ing  of  such  systems  as  satisfactory 
from  a  practical  application  view¬ 
point. 

This  last  discussion  points  up  a 
very  major  problem  encountered  by 
all  repeat  request  systems.  I  have 
just  mentioned  that  one  problem, 
message  displacement,  can  perhaps  be 
cured  in  large  part  by  insisting  on 
including  control  information  within 
the  transmitted  signals.  The  price 
we  pay  is  part  of  our  channel  capac¬ 
ity,  and  it  is  clear  that  this  becomes 
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rapidly  unprofitable  if  such  control 
signals  have  to  be  sent  too  often.  This 
may  become  a  significant  part  of  the 
larger  price  we  pay  in  using  a  repeat- 
request  system,  in  the  channel  capac¬ 
ity  taken  up  by  the  message  repeti¬ 
tions  themselves.  In  fact,  further 
thought  suggests  that  in  any  simple 
repeat  request  system  there  is  some 
“threshold”  signal-to-noise  ratio  be¬ 
low  which  this  system  will  become 
completely  tied  up  just  processing  re¬ 
peats  and  requests  for  repeats,  be¬ 
cause  the  quality  of  the  signal  at  the 
receiver  is  too  poor.  In  view  of  the 
added  information  which  has  to  be 
processed  as  part  of  the  repeat  re¬ 
quests  and  repeats,  the  actual  message 
rate  can  be  expected  to  decrease  ex¬ 
tremely  rapidly  with  decreasing  sig¬ 
nal-noise  ratio  as  the  number  of  re¬ 
peat  requests  per  message  unit  be¬ 
comes  exorbitant  below  this  thresh¬ 
old. 


Sequential  Decisions 

There  is  more  than  one  possible 
solution  to  this  problem.  One  solu¬ 
tion  which  has  been  suggested  in¬ 
volves  in  effect  the  use  of  so-called 
sequential  decisions,  in  which  one 
examines  the  totality  of  transmissions 
related  to  a  particular  piece  of  mes¬ 
sage  in  making  the  decision  as  to 
whether  an  acceptable  determination 
is  available,  or  whether  further  re¬ 
peats  are  necessary.  However,  this 
type  of  system  does  not  appear  to 
avoid  the  problem  of  the  additional 
identification  information,  which  it 
appears  necessary  to  transmit  in  any 
repeat  request  system.  A  more  at¬ 
tractive  solution  appears  to  lie  in 
utilizing  feedback  not  only  to  correct 
errors  detected  at  the  receiver,  but 
more  importantly,  to  modify  signal¬ 
ing  at  the  transmitter.  At  high  fre¬ 
quency,  for  example,  the  operator 
shifts  to  one  of  his  other  frequencies. 
Assuming  that  in  most  applications, 
such  a  simple  remedy  is  not  available, 
the  only  essential  parameter  which 
can  be  varied  to  maintain  the  quality 
of  the  received  signals  is  the  data 
transmission  rate.  With  .the  signal 
quality  preserved,  then  for  example, 
any  associated  coding  techniques  will 
always  perform  well  because  they  will 
be  performing  at  their  design  point. 
As  an  illustration,  in  a  matched  filter 
receiver,  if  the  error  rate  rises  or  the 
path  attenuation  increases,  one  can 
conceive  of  slowing  the  bit  rate  so 
that  the  ratio  of  received  energy  per 
transmitted  bit  to  noise  power  density 
at  the  receiver  remains  at  some  fixed 
level.  At  this  lower  transmitted  data 
rate,  the  bit  error  rate  will,  however, 
now  be  the  same  as  it  was  before  the 
change  in  the  channel  occurred.  With 


such  a  system,  the  data  rate  will  vary 
in  a  strict  inverse  proportionality  to 
the  signal-to-noise  ratio,  and  at  every 
level  of  signal-to-noise  ratio,  the  qual¬ 
ity  of  signal  will  remain  the  same. 
No  longer  does  there  appear  any 
sharp  tlweshold  in  the  rate  at  which 
information  decreases  as  a  function 
of  signal-to-noise  ratio.  The  gradual 
inverse  proportionality,  “graceful 
degradation”  as  it  has  been  sometimes 
called,  is  in  many  ways  one  of  the 
major  goals  of  reliable  design  in  com¬ 
munications  for  command  and  con¬ 
trol  systems,  as  well  as  many  other 
applications.  In  distinction  to  the 
repeat  request  type  of  feedback  com¬ 
munications  system,  we  term  this 
second  type  “average  improvement.” 

In  a  sense,  average  improvement 
is  the  same  principle  which  is  used 
on  meteor  burst  communication  chan¬ 
nels,  i.e.,  signaling  only  when  the 
channel  attenuation  is  low  and  not 
signaling  when  the  attenuation  is  too 
great.  What  we  are  emphasizing  is 
the  extension  of  this  concept  to  fading 
channels  which  do  not  simply  change 
between  two  extremes  as  in  the  meteor 
burst  case.  However,  it  should  be  add¬ 
ed  that  even  going  to  on-off  operation, 
as  in  the  meteor  burst  system,  has 
been  shown  to  be  very  useful  in  more 
general  channel  fading  situations,  for 
the  major  reason  that  one  then  avoids 
attempting  to  signal  at  the  extremely 
low'  signal-to-noise  ratios  at  which 
many  errors  would  occur,  and  so  the 
over-all  error  rate  can  be  kept  (juite 
low. 


Future  Use  of  Feedback 
Techniques 

It  is  our  firm  belief,  based  on  our 
current  research  observations,  that  the 
real  future  utility  of  feedback  lies  in 
the  proper  combination  of  repeat  re¬ 
quest  and  average  improvement  tech¬ 
niques.  I  have  already  pointed  out 
that  such  a  combination  will  provide 
a  fixed  transmission  quality  with  only 
a  gradual  change  in  data  transmission 
rates  as  a  function  of  variation  in 
channel  parameters;  at  the  same  time, 
within  this  fixed  quality  we  can  effi¬ 
ciently  operate  with  error  correction 
techniques  using  either  error  correc¬ 
tion  coding,  or  error  detection  repeat 
request  techniques,  to  compensate  for 
those  bit  errors  which  still  occur  due 
to  receiver  thermal  noise.  There  is, 
moreover,  another  significant  reason 
for  combining  the  techniques.  It  is 
apparent  that  average  improvement 
can  only  be  applied  where  channel 
variations  occur  slowly  enough  so  that 
the  channel  does  not  change  over 
time  periods  comparable  to  the  over¬ 
all  round-tiip  path  delay,  since  other- 
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wise,  information  about  the  channel 
cannot  be  obtained  back  at  the  trans¬ 
mitter  quickly  enough  to  be  useful. 
When  fading  is  more  rapid  than  this, 
one  can  only  hope  to  operate  on  the 
average  level  of  the  fading,  with  the 


use  of  repeat  requests  or  other  error 
detection  and  correction  techniques 
to  compensate  for  those  errors  which 
still  occur. 

In  general,  the  feedback  communi¬ 
cation  techniques  in  combination  with 


other  combination  techniques  in  the 
research  and  development  stage  seem 
to  hold  much  promise  for  obtaining 
reliable  communication  on  the  rapid¬ 
ly  expanding  and  extensive  networks 
being  planned. 
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N  THE  BROADEST  SENSE,  input-OUt- 
put  considerations  in  communica¬ 
tions  imply  man-machine  relation¬ 
ships.  Man  employs  the  machine  as 
an  extension  of  his  voice  over  long 
distances  by  telephone  or  his  pen  by 
teletype.  Whatever  the  nature  of  this 
extension,  the  function  of  reliably 
transferring  information  between 
man  and  machine  must  be  satisfied. 

At  this  point  in  communications 
history,  an  important  man-machine 
problem  is  that  of  visual  display.  We 
have  yet  to  master  methods  of  reduc¬ 
ing  a  large  and  complex  amount  of 
data  output  from  a  machine  receiv¬ 
ing  information  from  many  remote 
locations  into  an  easily  read,  quickly 
written  and  updated  display.  We 
have  yet  to  realize  person-to-person 
communications  that  involve  both 
sight  and  sound  in  the  form  of  com¬ 
pact,  rugged  equipment. 

I  want  to  tell  you  of  a  means 
that  will  answer  these  needs,  electro¬ 
luminescent  displays  and  related  de¬ 
vices.  These  devices  serve  as  terminal 


equipment  and  the  principles  and 
techniques  involved  in  obtaining 
these  displays  have  resulted  in  new 
techniques  of  data  processing. 

First  let  us  consider  the  basic  de¬ 
vice.  Electroluminescence  is  a  proc¬ 
ess  whereby  light  is  generated  in 
solids  by  the  application  of  an  elec¬ 
tric  field.  The  importance  of  this 
device  is  that  this  phenomenal  result 
is  obtained  in  a  relatively  easy-to- 
prepare,  readily  employable  struc¬ 
ture.  The  electroluminescent  lamp  has 
three  layers  of  materials  covering  the 
lamp’s  metal  base.  Directly  over  the 
metal  base  is  a  ceramic  ground  coat, 
which  is  covered  by  a  ceramic  dielec¬ 
tric  with  electroluminescent  phosphor. 
A  transparent  conducting  film  forms 
the  outer  layer.  Essentially  light  is 
produced  in  a  glass  embedded  phos¬ 
phor  layer  by  applying  an  AC  field  to 
two  planar  electrodes.  One  electrode 
is  transparent  to  transmit  light.  The 
other  electrode  is  formed  essentially 
by  the  metal  substrate.  With  proper 
mounting,  the  light  source  has  oper- 
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ated  through  rain,  sleet,  hail  and 
such  missiles  as  stones  and  bullets. 
The  brightness  rises  nonlinearly 
with  increasing  voltage  and  almost 
linearly  with  frequency  in  the  range 
shown.  For  60-cycle  operation,  these 
lamps  undergo  an  extremely  slow 
decay,  with  half  the  initial  bright¬ 
ness  after  twenty  thousand  hours  of 
operation. 

A  variety  of  dynamic  display  de¬ 
vices  are  obtained  on  a  flat  panel 
when  many  electroluminescent  ele¬ 
ments  are  produced  by  patterning 
one  or  both  electrodes  of  a  large 
lamp.  Digital  displays  in  a  large 
range  of  sizes  have  been  made.  A 
complete  message  system,  which 
could  be  used  in  aircraft,  may  be 
constructed  by  employing  a  number 
of  these  characters  side-by-side  on  a 
thin  panel. 

When  we  think  about  a  message 
system,  we  are  also  thinking  about 
a  switching  control  network.  A  com¬ 
patible  switching  network  is  a  panel 
switching  matrix  composed  of  elec¬ 
troluminescent  and  photoconductive 
elements.  Photoconductors,  layers 
which  conduct  when  illuminated 
with  electroluminescent  elements, 
make  up  direct  switches,  inversion 
switches  and  storage  circuits.  Let  us 
consider  a  panel  containing  49 
switches  which  are  used  to  translate 
from  a  decimal  input  to  the  code  that 
describes  the  combinations  of  seg¬ 
ments  to  obtain  the  desired  numeric 
display.  This  49-switch  matrix  is  the 
size  of  the  numeric  panel  display. 
It  is  composed  entirely  of  inex¬ 
pensive  polycrystalline  materials. 
Switching  matrices  have  also  been 
made  to  translate  from  a  binary  code 
to  a  decimal  as  well  as  the  converse. 
Others  translate  from  binary  code 
directly  to  the  electroluminescent 
displav  code.  Small  photoconductive 
electroluminescent  panels  may  be 
used  to  effect  all  the  necessary  distri¬ 
bution  and  holding  functions  to  con¬ 
trol  electronically  a  large  group  of 
characters.  (See  Figure  1) 

With  this  capability  in  hand,  we 
can  now  construct  a  varietv  of  mes¬ 
sage  svstems.  Let  us  consider  an 
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aircraft  readiness  display  board 
which  may  be  composed  entirely  of 
electroluminescent  numerics.  Squad¬ 
rons  could  report  their  status  in  the 
past,  present  and  what  is  anticipated 
in  the  near  future.  The  information 
could  be  readily  coded  to  show  un¬ 
fulfilled  commitments  in  numbers  of 
aircraft  as  well  as  a  record  that 
would  show  how  these  commitments 
were  met.  Tliere  could  be  also  a 
record  of  alert  status  indicated  by 
color  bars  at  the  side  of  the  display. 
The  status  of  traffic  in  a  communi¬ 
cations  net  could  be  displayed.  A 
large  world  map  and  a  smaller  area 
map  could  display  qualitatiyely  the 
traffic  load  condition  of  the  yari- 
ous  trunks  by  colored  lines  between 
stations  in  the  net.  Detailed  quan- 
titatiye  information  could  be  dis¬ 
played  on  tabular  boards  of  alpha¬ 
numeric  characters  at  the  sides  of 
the  map.  These  large  displays  may 
be  set  uo  in  any  desired  fashion  in  a 
room  chosen  to  suit  the  employer 
since  these  are  flat  panel  displa's 
that  require  no  space  in  front  or 
rear  for  a  projector. 

The  electroluminescent  system 
may  be  used  to  display  tracks,  lines 
or  pictures  rather  than  digital  char¬ 
acters.  One  means  of  proyiding  such 
displays  is  by  cross-gridding  the 
electroluminescent  phosphor  layer. 
This  deyice  is  most  useful  in  a  large 
plotting  board  for  following  a  high¬ 
speed  track.  The  deyice  is  especially 
useful  for  retaining  the  digital  ac¬ 
curacy  of  data  processing  equipment 
since  the  position  of  the  lighted  ele¬ 
ment  on  the  panel  is  determined  by 
printed  leads  on  the  panel  rather 
than  by  accurately  adjusting  the 
yalue  of  an  electrical  potential.  In 
some  cases  storage  is  desired.  This 
may  be  performed  by  employing 
photoconductiye  layers.  The  display 
board  is  triggered  by  a  fine  spot  of 
light  and  retains  the  image  as  it  is 
scribed.  It  may  be  modified  for  use 
with  a  cross-grid  electroluminescent 
panel  to  permit  electrical  rather  than 
optical  access. 

Finally,  in  display  we  require  a 
solid-stage  image  panel  which  is  an¬ 
alogous  to  a  cathode-ray  tube  where 
high  speed  access  to  a  large  number 
of  elements  is  required.  This  we  can 
do  by  employing  a  piezoelectric  cer¬ 
amic  panel.  A  light  spot  can  be  ob¬ 
tained  on  any  part  of  the  superim¬ 
posed  electroluminescent  phosphor 
layer  by  launching  sound  wayes 
from  edge  electrodes.  As  another  ex¬ 
ample,  the  panel  could  be  operated 
as  a  solid-state  oscilloscope  to  dis¬ 
play  a  Lissajous  pattern.  Applica¬ 
tions  for  a  yariety  of  military  display 
deyices  come  to  mind.  .  .  .  i—  . 


Communications  breakthrough 


New  Teletype  Automatic  Data  Interchange  System  (ADIS) 
now  enables  the  Federal  Aviation  Agency  to  interchange  aviation 
weather  data  coast-to-coast  ten  times  faster  than  ever  before. 

With  this  new  electronic  message  switching  system,  the  FAA 
effects  a  major  advance  in  the  speed,  scope  and  flexibility  of  its 
weather  communication  service — which  supports  all  civil  and  ex¬ 
tensive  military  aviation  in  the  United  States. 

Nucleus  of  the  system  is  a  series  of  five  Interchange  Centers, 
located  in  Kansas  City,  Cleveland,  Atlanta,  Fort  Worth  and  San 
Francisco.  Each  of  these  acts  as  a  clearing  house  for  a  number  of 
area  circuits,  or  outlying  "’loops,”  collecting  data  from  observation 
points  on  these  loops  and  providing  the  area  circuits  with  data 
from  other  parts  of  the  country. 

Teletype  electronic  communications  equipment  at  the  Inter¬ 
change  Centers  carries  out  an  automatic  program  of  sequentially 
calling  data-originating  stations,  classifying  messages  by  priority, 
selecting  only  those  weather  items  wanted  at  regional  stations, 
and  delivering  them  to  the  area  circuits— all  the  while  maintaining 
the  ability  to  handle  emergency  traffic  when  required. 

Ultra-fast  communication  between  Interchange  Centers  is  pro¬ 
vided  by  Teletype  punched  tape  equipment  operating  at  850 
words  per  minute,  utilizing  the  Data-Phone  concept.  Stations  on 
outlying  loops  are  equipped  with  Teletype  Model  28  page  printer 
and  punched  tape  units.  Speed -conversion  equipment  permits 
automatic  interoperation  between  the  national  circuit  and  the 
local  loops.  Thus  the  new  system,  which  serves  some  2,400  loca¬ 
tions,  can  report  weather  conditions  from  any  part  of  the  country 
in  a  matter  of  minutes. 

The  FAA,  through  the  years,  has  followed  a  program  of  con¬ 
tinually  upgrading  its  facilities  to  meet  the  needs  of  the  nation’s 
growing  air  traffic.  Teletype  Corporation  is  proud  of  its  part  in 
providing  communications  equipment  for  this  vital  service. 
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AUGUSTA-FORT  GORDON:  Pres.  — Col. 
T.  J.  Trainor,  Route  2,  Pox  1016,  Augusta, 
Ga.  Sec. — L/C  H.  T.  Crowell,  Hqs.  De¬ 
tachment  (Television  Branch)  U.  S.  Army 
Southeastern  Signal  School,  R.  Gordon,  Ga. 

CAPE  CANAVERAL:  Pres— G.  Meredith, 
110  Atlantic  Blvd.,  Eau  Gallie,  Fla.  Sec. 
— Lt.  Col.  L.  A.  Breece,  399  Norwood, 
Eau  Gallie,  Fla. 

CENTRAL  FLORIDA:  Acting  Sec.— R.  R. 
Randell,  208  So.  Manhattan  Ave.,  Tampa, 
Fla. 

GULF  COAST:  Pres.— H.  D.  Yund,  10  -  30th 
St.,  Gulfport,  Miss.  Sec. — R.  C.  Cox, 
Southern  Bell,  500  Rich  Ave.,  Gulfport, 
Miss. 

LOUISIANA:  Pres. — J.  C.  Morris,  206  Gib¬ 
son  Hall,  Tulane  U.,  6823  St.  Charles  Ave., 
New  Orleans  18.  Sec. — W.  J.  de  Armas, 
Jr.,  Southern  Bell  Tel.  &  Tel.  Co.,  520 
Barronne  St.,  New  Orleans  13. 

MIDDLE  GEORGIA:  Pres.— Mr.  J.  Booth. 
Southern  Bell  Tel.  &  Tel.  Co.,  787  Cherry 
St.,  Macon  Ga.  Sec. — J.  D.  Walker,  225 
N.  Davis  Dr.,  Warner  Robins,  Ga. 

MONTGOMERY:  Pres.— Lt.  Col.  Herbert 
Herman,  Air  Command  &  Staff  College, 
Maxwell  AFB,  Ala.  Sec. — Luther  L.  Hall, 
3549  Cloverdale  Rd.,  Montgomery,  Ala. 

NORTH  CAROLINA:  Pres.— Col.  P.  Van 
Sloun,  XVIII  Airborne  Corps,  R.  Bragg, 
N.  C.  Sec. — H.  N.  Simpson,  Carolina  Tel. 

&  Tel.  Co.,  Tarboro,  N.  C. 

NORTHWEST  FLORIDA:  Pres.— Col.  S.  K. 
Briggs,  708  Osegola  Cir.,  Eglin  AFB,  Fla. 
Sec. — Maj.  N.  E.  Zielinski,  Hq.  APGC, 
Elgin  AFB,  Fla.  Sec. — W.  E.  Shine,  505 
Gaffney  Rd.,  Eglin  AFB,  Fla. 

ORANGE:  Pres.— Lt.  Col.  D.  Dobbins,  USAF 
(Ret.).  Sec. — J.  A.  Trutter,  1013  Ensenada 
Dr.,  Orlando. 

PENSACOLA:  Pres.— Lt.  Cmdr.  H.  M. 
Young,  4216  Acacia  Dr.,  Pensacola,  Fla. 
Sec. — D.  E.  Hansen,  208  Emerald  Ave., 
Pensacola. 

SOUTH  CAROLINA:  Pres.— H.  L.  Lackey, 
Southern  Bell  Tel.  &  Tel.  Co.,  Columbia, 

S.  C.  Sec. — K.  Hora,  Southern  Bell  T&T 
Co.,  Owen  Bldg.,  Columbia,  S.  C. 


REGION  D 

Regional  Vice  President— Maj.  Gen.  Harry 
Reichelderfer,  USA  (Ret.),  Southwest  Re¬ 
search  Institute,  8500  Culebra  Rd.,  San 
Antonio,  Tex.  New  Mexico,  Texas,  Okla¬ 
homa,  Arkansas, 


LAWTON-FORT  SILL:  Pres.-Col.  R. 
Laskowsky,  U.  S.  Army  Artillery  &  Missile 
School,  Fort  Sill,  Okla.  Sec.— C.  E. 
Warner,  208  N.  31st  St.,  Lawton,  Okla. 

^ORTH  TEXAS:  Pres. — R.  T.  Shiels,  Ana¬ 
conda  Wire  &  Cable  Co.,  1201  Fidelity 
Union  Life  Bldg.,  Dallas  I.  Sec.— Robert 
J.  Novak,  AT4T  Co.,  212  No.  St.  Paul  St.. 
Dallas. 

SOUTH  TEXAS:  Pres. — Col.  A.  Burke,  Hqs., 
4th  U.  S.  Army,  R.  Sam  Houston,  Texas. 
Sec. — W.  Gillum,  (same  address). 

TINKER-OKLAHOMA  CITY:  Pres.— W.  J. 
Cook,  P.  O.  Box  5766,  Midwest  City,  Okla. 
Sec. — R.  E.  Davis. 

WHITE  SANDS  MISSILE  RANGE:  Pres.— 
S.  D.  Cozby,  704  Sugeant  St.,  White  Sands, 
N.  M.  Sec.— C.  E.  O'Meara,  1400  S.  Luna, 
Las  Cruces,  N.  M. 


REGION  E 

Regional  Vice  President — Walter  H.  Pag- 
enkopf.  Teletype  Corp.,  5555  Touhy  Ave., 
Skokie,  III.  Michigan,  Indiana,  Illinois, 
Wisconsin,  Minnesota,  Iowa,  Missouri, 
Kansas,  Nebraska,  North  Dakota,  South 
Dakota,  Wyoming,  Colorado, 

CHICAGO:  Pres. — William  L.  McGuire, 
Automatic  Electric  Co.,  Box  35,  Northlake, 
III.  Sec. —  Sanford  Levey,  1303  Lincoln 
Ave.  So.,  Highland  Park,  III. 

DECATUR:  Pres. — Capt.  J.  J.  Lacey,  53 
Whippoorwill  Dr.,  Decatur,  III.  Sec. — H.  E. 
Malone,  3814  Arthur  Ct.,  Decatur,  III. 

GREATER  DETROIT:  Pres.-Col.  J.  I. 
Vanderhoof,  1921  Brock  Court,  Ann  Arbor, 
Mich.  Sec. — J.  R.  Saxton,  Michigan  Bell 
Telephone  Co.,  1109  Washington  Blvd. 
Bldg.,  Detroit. 

KANSAS  CITY:  Pres.— Lt.  Col.  G.  D. 
Meserve,  USAF(Ret.|,  6211  West  55th  St., 
Mission,  Kansas.  Sec. — R.  P.  Baker,  South¬ 
western  Bell  Tel.  Co.,  6500  Troost,  Kansas 
City,  Missouri. 

ROCKY  MOUNTAIN:  Pres.  — Cal.  L.  C. 
Heartz,  2301  Clarkson  Dr.,  Colorado 
Springs,  Colo.  Sec. — Maj.  H.  W.  Beaver, 
USAF  (Ret.),  1936  Downing  Dr.,  Colorado 
Springs. 

SCOTT-ST,  LOUIS:  Pres.-Col.  C.  W. 
Evans,  USA  (Ret.),  Southwestern  Bell 
Telephone  Co.,  1010  Pine  St.,  Rm.  827, 
St.  Louis  I,  Mo.  Sec. — A.  L.  Eisenmayer, 
P.O.  Box  456,  Trenton,  ill. 


REGION  F 

Regional  Vico  President — Lt.  Cdr.  Ray  E. 
E.  Meyers,  USN  (Ret.),  Consultant,  717  An¬ 
derson  Way,  San  Gabriel,  Calif.  Arizona, 
Utah,  Nevada,  California,  Idaho,  Ore¬ 
gon,  Montana  and  Washington, 

ARIZONA:  Pres.— Lt.  Col.  C.  D.  Harding, 
1 01 A  Henry  Circle,  R.  Huachuca.  Sec. — 
G.  P.  Walther,  P.  O.  Box  4152,  Huachuca 
City. 

GREATER  LOS  ANGELES:  Pres.— John  W. 
Atwood,  Hughes  Aircraft  Co.,  Culver  City, 
Calif.  Sec. — Joseph  H.  Goodrich,  Pacific 
Tel.  &  Tel.  Co.,  737  S.  Flower  St.,  Los 
Angeles  17,  Calif. 

SACRAMENTO:  Pres.— R.  C.  Berner,  Pa¬ 
cific  Tel.  &  Tel.  Co.,  4501  Arden  Way,  Sac¬ 
ramento  25,  Calif.  Sec. — Miss  Ethel  Klus- 
man,  4925  Marconi  Ave.,  Carmichael, 
Calif. 

SAN  DIEGO:  Pres.  — Capt.  B.  L.  Bailey, 
USN,  Cmd.  Off.  Miramar  Naval  Air  Sta¬ 
tion,  Miramar  45,  Calif.  Sec. — J.  C.  Or- 
thel,  5483  Redding  Rd.,  San  Diego  15, 
Calif. 


SAN  FRANCISCO:  Pres.-Col.  H.  L.  Davis. 
Jr.,  331  Infantry  Terrace,  Presidio  of  San 
Francisco,  Calif.  Sec.— H.  W.  Weddell. 
Rm.  117,  Bldg.  35,  Presidio  of  San  Fran 
cisco,  Calif. 

SANTA  BARBARA:  Pres.— RAdm.  Clarence 
C.  Ray,  63  Manzanita  Lane,  Star  Route, 
Santa  Barbara,  Cal.  Acting  Sec. — E.  E. 
Foley,  P.O.  Box  636,  Santa  Barbara,  Calif. 

SEATTLE:  Pres. — RAdm.  H.  H.  McCarley, 
USN,  436  168th  St.,  S.E.,  Bellevue,  Wash. 
Sec. — W. .  E.  Cruse,  400 1  W.  Concord  St 


^  EUROPEAN  REGION 

Regional  Vice  President — Brig.  Gen.  Ken¬ 
neth  F.  Zitzman,  USA  (Ret.),  International 
Standard  Engineering,  Inc.,  40  Rue  de  Sevres 
Boulogne  Billancourt  Seine,  France. 

FRANKFURT:  Acting  Pres. — Ralph  L.  Pro- 
kop,  USA  Procurement  Center,  APO  757. 
N.  Y. 

LONDON:  Pres.— Lt.  Col.  S.  B.  Hunt, 
USMC,  Cincnelm,  Box  91,  FPO,  N.  Y.,  N. 
Y.  Sec. — Lt.  Col.  J.  C.  Posey,  HQ.  3d 
COMM.  GP.,  APO  125,  N.  Y.,  N.  Y. 

PARIS:  Pres. — RAdm.  T.  A.  Torgerson,  HQ. 
U.S.  EUCOM  C  E,  APO  123,  N.  Y.,  N.  Y. 
Sec. — Maj.  John  E.  Mills,  7th  Signal  Bat¬ 
talion,  SHAPE,  APO  55,  N.  Y.,  N.  Y. 

SWITZERLAND:  Pres.— B.  R.  Dean,  13 
Quai  de  L'ile,  c/o  RCA,  Geneva,  Sec.— 
Lt.  Col.  A.  David,  Royal  Signal,  British 
Army,  U.  N.,  Geneva. 


PACIFIC  REGION 

Regional  Vice  President — Brig.  Gen.  Doug¬ 
las  Williams,  USAF,  Staff  CINCPAC,  APO 

953,  San  Francisco,  Calif. 

HAWAII:  Pres. — Col.  W.  A.  Simpson,  USA 
Signal  Office,  Hq.  USARPAC,  APO  958 
San  Francisco,  Calif.  Sec. — Lt.  Col.  G.  A  j 
Kurkjian,  USA  (same  address). 

KOREAN:  Acting  Sec.— Col.  J.  E.  Gonseth. 
Jr.,  J6  Div.,  UN  Command,  APO  301,  San 
Francisco,  Calif. 

MARIANAS:  Pres. — Cmdr.  C.  J.  Alley, 
USN,  U.  S.  Naval  Comm.  Sta.,  Navy  926 
FPO,  San  Francisco,  Calif.  Sec. — Lt.  Cmdr. 
W.  Scott,  USN,  P.  O.  Box,  FPO,  San  Fran 
cisco,  Calif. 

OKINAWA:  Pres.— Lt.  Col.  L.  P.  Wynne, 
Cmdr.  I962r.d  AACS  Squadron,  APO  239, 
San  Francisco.  Sec. — E.  N.  Dotson,  USCAR, 
APO  331,  San  Francisco. 

PHILIPPINE:  Pres.— Lt.  Col.  A.  W.  Hall, 
STARCOM,  QTRS.  31  Clark,  U.  S.  Acan 
Station,  Philippines,  APO  74,  San  Francis¬ 
co,  Calif.  Sec. — J.  C.  Behrick  (same  ad¬ 
dress). 

TOKYO:  Pres.— Capt.  W.  H.  Kreamer,  USN, 
Staff  COMNAVFOR,  Japan,  FPO,  San 
Francisco,  Calif.  Sec. — Lt.  W.  E.  Trelford, 
USN  (same  address). 


CHAPTERS  AT  LARGE 

ALASKA:  Pres.-Col.  H.  L.  Hughes,  USAf 
Hq.  Alaskan  Air  Command.  Sec. — R.  E 
Witsiepe,  Philco  TechRep  Div.,  Hqs.,  AAC, 
Box  6335,  APO  942,  Seattle,  Wash. 

SAN  JUAN:  Pres.— W.  Siddall,  Radio  Cor¬ 
poration  of  Puerto  Rico,  P.  O.  Box  3746, 
San  Juan  18,  P.  R.  Sec. — A.  R.  Crumley. 
Jr.,  Crumley  Radio  Corp.,  Box  10073,  Ca- 
parra  Heights,  San  Juan. 
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Chapter  News 


REGION  A 

Lexington-Concord 

The  chapter  held  a  luncheon  May 
26  at  the  Carriage  House  in  Lexington. 
The  Honorable  Leverett  Saltonstall, 
senior  senator  from  Massachusetts,  ad¬ 
dressed  the  gathering  of  235  military 
and  industrial  representatives  from 
Boston’s  “Golden  Electronics  Semi-Cir¬ 
cle.”  He  spoke  on  “Our  National  De¬ 
fense  Posture.” 

Among  the  notable  members  of  the 
chapter  present  were:  Major  General 
Kenneth  P.  Bergquist,  USAF ;  Major 
Edwin  Schaad,  USA;  John  H.  Carter, 
ITEK  Corp;  Richard  Osgood,  Sylvania 
Electronics  Systems;  Dr.  Martin  Schil¬ 
ling,  Raytheon  Co. 

Chapter  President  Lieutenant  Col¬ 
onel  Donald  V.  Mayer,  USAF,  an¬ 
nounced  the  results  of  the  April  elec¬ 
tion  of  officers  for  1961-62.  Those 
elected  were:  president,  George  Twigg, 
III,  Raytheon  Co.;  executive  vice  pres¬ 
ident,  Colonel  Harry  A.  Wilson,  USAF, 
Electronic  Systems  Division;  vice  pres¬ 
ident,  membership,  Grady  Holt,  Gen¬ 
eral  Dynamics  Corp.;  vice  president, 
education,  Colonel  Robert  Lynch, 
USAF,  Electronic  Systems  Division; 
^vice  president,  programs,  Thomas 
■Longtine,  Raytheon  Co.;  secretary,  Wil- 
Biam  Thresher,  Radiation,  Inc.;  treas- 
^urer,  Milton  Gould,  MITRE  Corp. 

Joseph  W.  Stehn,  director.  Military 
Sales,  Maxson  Electronics  Corp.,  re¬ 
ceived  a*  group  member  certificate  for 
the  Maxson  Corp.,  at  the  meeting. 

Senator  Saltonstall  told  the  group 
that  the  “primary  purpose  of  America’s 
military  might  is  peace,  not  war”  and 
that  the  United  States,  in  her  com¬ 
bined  strategic-tactical  force  “remains 
the  strongest  nation  in  the  world  mili¬ 
tarily.” 

He  said  that  the  new  Administration’s 
defense  budget  emphasized  “a  pick-up 
in  limited  war  capability  and  long- 
range  view  in  strategic  missilery,  speed¬ 
ing  up  the  Polaris  and  Minuteman — 
the  second-strike  weapons  designed  to 
survive  enemy  attack.”  The  Senator 
said,  “President  Kennedy  and  Secretary 
McNamara  in  their  speeches  and  pres¬ 
entations  to  Congress  have  emphasized 
repeatedly  that  American  military  pre¬ 
paredness  is  dedicated  to  peace  rather 
than  war  and  will  not  be  used  except 
in  retaliation  of  an  attack  by  an  enemy. 
This  continues  the  policy  of  the  Eisen¬ 
hower  Administration.” 

REGION  c 

Cape  Canaveral 

A  meeting  of  the  board  of  directors 
and  officers  was  held  June  2  at  the 
Officers  Club,  Patrick  AFB. 

A  luncheon  meeting  was  held  June 
22,  also  at  the  Officers  Club,  Patrick 
AFB.  Thirty-four  members  and  guests 
attended.  Chapter  President  Meredith 


reported  on  his  trip  to  the  15th  Annual 
AFCEA  Convention  in  Washington.  He 
appointed  Joe  Harris  to  fill  a  vacancy 
on  the  board  of  directors. 

Culf  Coast 

A  dinner  meeting  was  held  June  5 
at  the  Airmen’s  Club,  Keesler  AFB. 
There  were  84  members  and  guests  at¬ 
tending.  Guest  speaker  Eugene  A.  Klein 
presented  a  technical  paper  on  “A  Dot 
Component  Packaging  System  for  Elec¬ 
tronics.” 

Mr.  Klein  was  with  the  Glidden 
Company  from  1949  to  1954,  during 
which  time  he  secured  10  patents  and 
now  has  12  others  pending.  He  is  now 
with  Hughes  and  is  conducting  research 
related  to  electronic  packaging,  etched 
and  printed  circuitry,  insulation  re¬ 
sistance  and  electroplating. 

North  Carolina 

A  dinner  meeting  and  dance  was 
held  May  30  in  the  Lafayette  Room  of 
the  Fort  Bragg  Officers  Open  Mess 
with  104  members  and  guests  attend¬ 
ing.  Major  General  T.  S.  Conway, 
Commanding  General,  82nd  Airborne 
Division,  Fort  Bragg,  and  Mrs.  Con¬ 
way  were  among  the  special  guests 
present. 

The  following  officers  were  elected 
for  the  year  1961 :  president,  Colonel 
Paul  Van  Sloun,  Signal  Officer,  XVIH 
Airborne  Corps,  Fort  Bragg;  first  vice 
president,  Edwin  A.  Clement,  assistant 
vice  president.  Southern  Bell  Tel.  & 
Tel.  Co.;  second  vice  president,  Don 
J.  Lloyd,  American  Tel.  &  Tel.  Co.; 
secretary-treasurer,  Harold  N.  Simp¬ 
son,  Carolina  Tel.  &  Tel.  Co.;  national 
committee  member,  J.  F.  Havens,  Caro- 
lin^a  Tel.  &  Tel.  Co. 

Directors  of  the  chapter  are:  H.  D. 
Holderness,  president,  Carolina  Tel.  & 
Tel.  Co.;  Major  General  T.  S.  Con¬ 
way;  H.  E.  Hussey,  president.  General 
Telephone  Co.,  Southeast;  F.  E.  Hen¬ 
derson,  assistant  vice  president  West¬ 
ern  Electric  Co.,  Inc.;  Harry  Y.  Alex¬ 
ander,  general  commercial  manager. 
Southern  Bell  Tel.  &  Tel.  Co. 

Mrs.  Ethel  Casey,  soloist  from  Ra¬ 
leigh,  N.C.,  presented  entertainment 
for  the  evening. 

Northwest  Florida 

A  dinner  meeting  was  held  May  26 
at  the  Coronado  Motor  Hotel,  Fort  Wal¬ 
ton  Beach,  Florida,  with  43  members 
and  wives  and  guests  attending.  Special 
guests  were  E.  C.  Wimberly,  president. 
Playground  Area  Chamber  of  Com¬ 
merce,  and  Mrs.  Wimberly,  and  guest 
speaker  H.  C.  Taylor,  Burroughs  Cor¬ 
poration. 

Captain  William  E.  Shine  was  elect¬ 
ed  secretary-treasurer,  replacing  Major 
Norman  E.  Zelinski. 

Mr.  Taylor  presented  a  talk  on  “Ad¬ 
vances  in  the  Field  of  Computation.” 
He  described  the  old  digital  computer 


program  of  the  past,  and  pointed  out 
the  advances  in  computer  design  and 
utility  for  the  future.  He  said  old 
time  computers  only  do  “exactly  as 
they  are  told,”  however,  computers  for 
the  future  can  be  expected  to  “think 
for  themselves.”  He  showed  miniature 
proto-type  comi)uter  building  blocks 
designed  by  Burroughs  which  show 
great  promise  in  advancing  the  “state- 
of-the-art”  of  computer  design  in  sup¬ 
port  of  our  national  security. 

As  W^e  Go  To  Prt'ss 
National  Headquarters  has  received 
word  of  the  organizational  meeting 
of  the  Redstone-Tennessee  Valley 
Chapter. 

REGION  F 

Greater  Los  Angeles 

The  chapter  elected  officers  for  1961- 
62  at  the  May  24  dinner  meeting.  Those 
elected  are:  president.  Colonel  John  W. 
Atwood,  SigC,  USAR,  Hughes  Aircraft; 
first  vice  president.  Lieutenant  Com¬ 
mander  Ray  E.  Meyers,  USX  (Ret.); 
second  vice  president.  Lieutenant  Com¬ 
mander  Clay  Bailey,  Convair-Pomona; 
secretary,  J.  H.  Goodrich,  Pacific  Tele¬ 
phone;  treasurer.  Jay  DeBeau,  RCA, 
West  Coast  Missile  &  Surface  Radar 
Division. 

Directors  are:  1964,  Richard  Green, 
Collins  Radio;  Lieutenant  Colonel  Neal 
A.  Jolley,  Gilfillan  Brothers;  C.  E. 
Kirk,  Jr.,  Glenair,  Inc.;  Colonel  Glenn 
S.  Meader,  USA  (Ret.)  ;  1963,  John 
W.  Inwood,  Western  Union  Telegraph 
Co.;  Captain  John  K.  Knight,  USNR, 
National  Broadcasting  Co.;  James  G. 
Russell,  Librascope,  Inc.;  David  G. 
Soergel,  North  American  Aviation,  Inc. 

Eighty-one  members  and  guests  at¬ 
tended  the  annual  meeting  held  at  the 
Statler  Hilton  Hotel. 

Sacramento 

A  meeting  was  held  May  18  with 
31  members  and  guests  present.  The 
following  officers  were  elected:  presi¬ 
dent,  Roy  C.  Berner,  Pacific  Telephone 
&  Telegraph  Co.;  vice  president,  Wil¬ 
liam  R.  Klauer,  Neeley  Enterprises; 
secretary-treasurer.  Miss  Ethel  Klus- 
man,  GEEIA,  McClennan  Air  Force 
Base. 

Following  the  election  of  officers  G. 
W.  Storey,  Western  Region  GEEIA,  ad¬ 
dressed  the  chapter.  He  discussed  the 
history  and  development  of  GEEIA, 
and  the  scope  of  operations  which  cover 
the  8  western  states  and  Alaska. 

The  July  13  meeting  was  held  at 
the  Telephone  Company  main  office 
in  Sacramento.  Speaker  was  J.  W. 
Hull,  vice  president  and  general  man¬ 
ager  of  Northern  Counties  Area,  Pa¬ 
cific  Telephone  and  Telegraph  Com¬ 
pany.  Following  dinner  and  the  talk 
members  were  conducted  on  a  tour  of 
the  facilities. 
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Chicago— (Photo  left)  At  the  May  meeting:  (L  to  R)  guest  speaker  Captain  E.  L.  Beach,  USN,  Commanding  Officer,  USS  Triton;  host  Captain 
R.  H.  Northwood,  Supply  Corps,  USN,  Commanding  Officer,  U.  S.  Naval  Electronics  Supply  Office,  Great  Lakes;  chapter  president  W,  L.  Mc¬ 
Guire,  Automatic  Electric  Co.  (photo  right)  Paris — Chapter  president  Major  General  F.  W.  Moorman  (right)  presents  a  group  member 
certificate  to  Le  Materiel  Telephonique  represented  by  Philippe  LIzon  (center)  and  General  Combaux  (left). 
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EUROPEAN  REGION 

Paris 

The  chapter  held  a  dinner  meeting 
June  13  at  the  SHAPE  Officers  Lounge. 
Guest  speaker  was  George  Goudet, 
Professeur  a  I’Ecole  Superieure  de 
Physique-Chimie  Industrielles  and  Di- 
recteur  du  Laboratoire  Central  de  Tele¬ 
communications. 

The  following  new  officers  for  1961- 
62  were  announced:  president,  Rear 
Admiral  Theodore  A.  Torgerson;  first 
vice  president,  Major  General  Frank 
W.  Moorman ;  second  vice  president, 
A.  de  Bondini;  third  vice  president. 
Colonel  Leon  J.  D.  Rouge;  honorary 
vice  presidents.  Dr.  Maurice  E.  Delo- 
raine.  General  J.  M.  H.  Guerin,  Mau¬ 
rice  Jean,  Ing.  General  Charles  Mar- 
zin.  Dr.  Maurice  Ponte,  G.  Rabuteau. 

Directors  of  the  chapters  are:  Henri 
M.  Angles  D’Auriac,  Roger  A.  Aubert, 
Lieutenant  Colonel  T.  T.  Jacques  L. 
Debre,  Marc  A.  de  Ferranti.  Colonel 
Arien  H.  de  Goede,  Rear  Admiral  Eu¬ 
gene  J.  Giboin,  Louis  Henry,  Marcel 
V.  Laveran,  Joseph  R.  Pernice,  Maurice 
Vidrequin. 

Professor  Goudet  presented  a  talk 
on  Coherent  Light  which  covered  the 
evolution  of  ideas  upon  the  mechanisms 
of  the  emission  of  light  and  the  re¬ 
search  work  which  led  to  demonstrate 
the  existence  of  the  phenomenon  of 
stimulated  emissions.  This  phenomenon 
can  be  used  for  the  realization  of  light 
sources,  or  coherent  sources,  the  direc¬ 
tivity  and  intensity  of  which  were  un¬ 
known  up  to  now.  Such  sources  were 


described  and  their  possible  applica¬ 
tions  to  communications  were  discussed. 


PACIFIC  REGION 

Hawaii 

Seventy-one  members  and  guests  at¬ 
tended  a  luncheon  meeting  held  May 
18  at  the  Hickam  AFB  Officers  Club. 
Special  guests  were  Major  General 
Earle  F.  Cook,  USA,  Deputy  Chief 
Signal  Officer,  Brigadier  General  John 
C.  Monahan,  Signal  Officer  EUSA. 
Leonard  D.  Callahan,  AFCEA  director. 

Chapter  president  Simpson  an¬ 
nounced  the  winners  of  the  chapter 
awards  given  at  the  Fourth  annual 
Hawaii  Science  Fair.  The  winners 
were:  1st  place,  Galen  Aoki,  Honolulu, 
for  Computer-Mite-Y-Kohuna  II,  award¬ 
ed  Volt  Ohmmeter  Kit;  2nd  place,  Wil¬ 
liam  Lynd,  Honolulu,  for  Ukrasonic 
cleaner,  awarded.  Electronic  Voltmeter 
Kit;  3rd  place,  Glen  Murakami,  Hilo, 
for  Electro-Static  Machine,  75.000  Volt 
Atom  Smasher,  awarded  Radio  Broad¬ 
casting  Station  Kit. 

General  Cook  spoke  on  “The  Signal 
Corps  Contribution  to  Limited  Warfare 
Capability.”  His  speech  was  high¬ 
lighted  by  a  30-minute  color  film  cov¬ 
ering  the  most  recent  research  and  de¬ 
velopment  items  being  produced  by  the 
Signal  Corps  Research  and  Develop¬ 
ment  Laboratories  at  Fort  Monmouth. 

Okinawa 

The  meeting  May  2  was  sponsored 
by  the  Air  Force  1962nd  AACS  Group. 


Special  guests  were  Major  General 
John  R.  Sutherland,  Commanding  Gen¬ 
eral,  313th  Air  Division,  and  guest 
speaker  Major  General  Earle  F.  Cook, 
USA,  Deputy  Chief  Signal  Officer. 

General  Cook  presented  a  talk  on  the 
I)rogress  of  Signal  Corps  equipment 
development  through  the  past  year  and 
showed  a  film  prepared  by  the  Signal 
Laboratories  on  new  equipment  devel¬ 
opment. 


CHAPTERS  AT  LARGE 

Puerto  Rico 

The  regular  monthly  meeting  of  the 
chapter  was  held  May  18  at  the  Fort 
Brooke  Officers  Club.  Special  guests 
included  Edward  Kelly,  AT&T,  Frank 
Arrellito,  Radio  Corporation  of  Puerto 
Rico.  Ray  Barrett,  Northern  T&T,  Mr. 
Atkins,  Western  Electric  Co.,  Martin 
Diaz.  Radio  Corporation  of  Puerto 
Rico,  Charles  LaVergne,  Morgan  Safe 
Company. 

Joaquin  Gandia,  FAA,  was  elected 
to  fill  a  vacancy  in  the  board  of  direc¬ 
tors. 

Chapter  president  Walter  Siddall 
gave  a  preliminary  discussion  on  TASI, 
the  newest  method  of  obtaining  100% 
more  utilization  of  a  4-wire  telephone 
system.  TASI  is  an  abbreviation  for 
Time  Assignment  Speech  Interpolation 
system.  Carlos  Santiago,  engineer.  Ra¬ 
diotelephone  Corporation  of  Puerto 
Rico,  gave  a  demonstration  and  expla¬ 
nation  of  the  operation  of  TASI. 


Hawaii — Taken  at  the  May  18  meeting  at  Hickam  AFB  (L  to  R) 
Col.  W.  A.  Simpson,  president  chapter;  Brig.  Gen.  B.  M.  Wooton, 
L.  D.  Callahan,  AFCEA  director;  Lt.  Gen.  G.  Blake,  regional  vice 
president,  Pacific  Area;  guest  speaker  Maj.  Gen.  E.  F.  Cook,  USA; 
Brig.  Gen.  J.  C.  Monahan;  Brig.  Gen.  S.  S.  HofF. 


Lexington-Concord — At  the  May  26  meeting:  (L  to  R)  O.  Auch- 
ingloss,  Tracerlabs;  G.  Twigg,  vice  president,  programs;  Senator 
Leverett  Saltonstall,  senior  senator,  Massachusetts,  guest  speaker; 
Lt.  Col.  D.  V.  Mayer,  chapter  president;  Maj.  Gen.  K.  P.  Bergquist; 
J.  W.  Stehn,  Maxson  Electronics  Corp. 


Association  News 


Convention  Summary 

Frank  A.  Gunther,  president  of  Radio 
Engineering  Laboratories,  Inc.,  was 
elected  national  president  of  AFCEA 
at  the  15th  Annual  Convention,  June  6, 
7,  8.  Also  newly  elected  was  John  R. 
O’Brien,  Hoffman  Electronics  Corp.,  as 
national  treasurer.  Reappointed  were 
Colonel  W.  J.  Baird,  as  general  man¬ 
ager  and  editor,  and  Colonel  Frank  T. 
Ostenberg,  as  secretary.  National  Head¬ 
quarters.  Frank  W.  Wozencraft  was 


reelected  as  general  counsel. 

A  complete  list  of  all  national  offi¬ 
cers  and  directors,  including  those 
newly  elected,  appears  on  page  79. 

A  resolution  expressing  the  Associ¬ 
ations  thanks  and  appreciation  to 
Benjamin  H.  Oliver,  Jr.,  for  his  execu¬ 
tive  leadership  and  guidance  during  his 
two  year  presidency  was  passed  unani¬ 
mously  at  the  Council  meeting.  Special 
thanks  were  also  extended  to  Earl  Tran- 
tham  and  Frank  W.  Wozencraft  for 


outstanding  service  rendered  to  the  As¬ 
sociation  as  treasurer  and  general 
counsel  respectively,  A  special  citation 
certificate  will  be  issued  to  these  dis¬ 
tinguished  gentlemen. 

A  meeting  of  regional  vice  presi¬ 
dents  and  chapter  presidents  was  held 
June  6  at  which  reports  were  presented 
on  chapter  activities.  Regional  vice 
presidents  making  presentations  were: 
W.  K.  Mosley,  Region  C,  (Building 
Memberships  and  New  Chapters); 
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Walter  H.  Pagenkopf,  Region  E,  (Chap¬ 
ter  Programs  and  Special  Projects) ; 
Lieutenant  Commander  Ray  E.  Meyers, 
USN  (Ret.),  Region  F.  (Financing 
Chapter  Activities)  ;  Brigadier  General 
Kenneth  F.  Zitzman,  USA  (Ret.), 
European  Region,  (Overseas  Chapter 
Activity). 

Introductory  remarks  were  made  by 
Colonel  W.  J.  Baird,  and  closing  re¬ 
marks  by  national  president  Benjamin 
H.  Oliver,  Jr.  A  question  and  answer 
period  followed  the  regional  vice  presi¬ 
dents’  presentations.  The  coordinated 
schedule  was  well  received  by  all 
present. 

The  unofficial  attendance  figure  at 
the  Convention  is  estimated  at  6,000. 
National  Headquarters  is  proud  to 
state  that  our  official  count  indicated 
4,306  registered  to  see  the  exhibits. 
This  count  does  not  include  the  ladies 
or  invited  social  guests. 

Attendance  at  the  social  events  broke 
all  previous  records.  Over  500  attended 
the  Keynote  and  Industrial  Luncheons, 
with  over  1400  at  the  Banquet.  The 
popular  Buffet  and  Floor  Show,  which 
is  handled  by  John  Gilbarte,  Continen¬ 
tal  Consultants,  also  drew  1400  guests. 
Fifteen  table  reservations  have  already 
been  received  for  the  Buffet  and  Floor 
Show  and  for  the  Banquet  at  tlie  l6th 
Annual  Convention  next  year.  This  is 
undoubtedly  an  indic.'^tion  of  the  en¬ 
thusiastic  interest  and  satisfaction  of 
this  year's  Convention  and  Exhibit. 

AFCEA  Distinguished  Service 
Awards 

The  Armed  Forces  Communications 
and  Electronics  Association  Distin¬ 
guished  Service  Award  was  presented 
to  ten  national  directors  and  past  presi¬ 
dents  of  the  Association  during  an  im¬ 
pressive  ceremony  at  the  15th  Annual 
Convention.  In  addition.  Major  General 

R.  T.  Nelson,  present  Chief  Signal 
Officer,  USA,  presented  the  Distin¬ 
guished  Service  Award  to  Major 
General  Harry  C.  Ingles,  a  former  Chief 
Signal  Officer  in  World  War  II,  and  the 
recognized  founder  of  AFCEA. 

General  Ingles  in  turn  made  presen¬ 
tations  to:  Frederick  R.  Lack,  Theodore 

S.  Gary,  William  J.  Halligan,  Brigadier 
General  W.  W.  Watts,  Rear  Admiral 
Joseph  R.  Redman,  Dr.  George  W\ 
Bailey,  Colonel  Percy  G.  Black,  Rear 
Admiral  Frederick  R.  Furth,  Benjamin 
H.  Oliver,  Jr. 

Mr.  Oliver  expressed  thanks  and 
appreciation  for  the  award  winners 
and  also  accepted  the  award  for  Briga¬ 
dier  General  David  Sarnoff,  first  presi¬ 
dent  of  AFCEA,  who  was  not  able  to 
attend  due  to  a  previous  engagement. 

The  Citation  reads:  “The  Armed 
Forces  Communications  and  Electron¬ 
ics  Association  is  honored  to  present 
this  award  in  recognition  of  distin¬ 
guished  service  to  the  Association,  for 
outstanding  executive  leadership  and 
professional  guidance  which  have  con¬ 
tributed  to  the  strengthening  of  the 
civilian  military  team  effort  in  com¬ 
munications  and  electronics  for  a 
stronger  National  security. 


In  Memoriam 

National  Headquarters  regrets  re¬ 
porting  the  recent  death  of  P.  C. 
Canning,  Plessey  Co.,  Ltd.  He  had 
been  a  member  of  the  London  chap¬ 
ter  since  1954  and  served  as  associ¬ 
ate  treasurer,  associate  vice  president 
and  a  mem!)er  of  the  executive 
committee. 

Honorary  Member 

By  unanimous  vote  of  the  Council 
during  the  15th  Annual  Convention, 
former  president  General  Dwight  D. 
Eisenhower  was  voted  an  honorary 
membership  in  the  Association.  A 
suitable  certificate  and  medal  will  be 
presented  subject  to  General  Eisen¬ 
hower’s  acceptance. 

General  Dreyfus  Retires 

The  Association  extends  its  con¬ 
gratulations  to  Major  General  James 
Dreyfus  for  the  outstanding  services 
which  he  has  rendered  to  his  country 
in  many  positions  of  great  responsi¬ 
bility  during  his  military  career.  WV 
feel  his  retirement  from  the  military 
service  on  June  30,  1961  to  be  a  loss 
to  the  military  but  a  gain  to  industry. 
The  entire  Association  extends  its  best 
wishes  for  future  and  continuing 
success. 

Wheaton  Engineering  Division 
Joins  Association 

Wheaton  Engineering  Division  of 
Hurletron,  Inc.  has  joined  the  Associ¬ 
ation  as  a  group  member.  The  company 
is  located  in  Wheaton,  Illinois.  J.  A. 
Reinhardt,  general  manager,  has  been 
appointed  representative  to  the  Associ¬ 
ation. 

Others  named  to  membership  are: 

J.  A.  Reinhardt,  Jr.,  sales  manager; 
Robert  Emlander,  vice  president;  Jim 
Hoekje,  chief  engineer;  William  Still¬ 
well,  works  manager;  James  Tatum, 
chief  electronics  engineer;  Russ  Neff, 
assistant  sales  manager;  E.  R.  Husle- 
berg,  superintendent  of  electronic 
manufacturing;  1.  D.  Byers,  superin¬ 
tendent  of  mechanical  manufacturing; 
Frank  McCarthy. 

AFCEA  Golf  Tournament  at 
Lexington-Concord  '' 

One  hundred  and  forty-four  AFCEA 
golf  enthusiasts  from  the  Rome-Utica, 


New  York,  Boston,  Washington  and 
Lexington-Concord  chapters  competed 
for  the  championship  and  trophy  in 
the  AFCEA  Golf  Tournament.  The 
event  was  held  June  15  at  the  Wachu- 
setts  Country  Club,  West  Boylston, 
Mass. 

The  pros,  duffers  and  weekend  golf¬ 
ers  played  according  to  a  revised  Cal¬ 
loway  System  which  established  each 
golfer’s  handicap  at  the  end  of  18  holes. 
The  trophy,  however,  was  awarded  on 
a  true  score  basis.  One  member  of  each 
foursome  won  three  golf  balls  for  the 
closest  drive  to  the  pin  on  the  first 
hole,  a  par  three.  Colonel  Frank  Lux, 
USAF,  Lexington-Concord  chapter,  won 
a  putter  for  the  closest  drive  on  the 
seventh  hole,  a  275  yard  drive.  A  prize 
was  also  awarded  for  the  highest  score 
of  the  day. 

The  awards  banquet  began  at  6  p.m. 
Following  dinner,  it  was  announced  that 
Pete  Barry  of  Maxson,  Sqd.  Leader 
Mel  Cummings,  RCAF,  and  Tommy 
Longtine  of  Raytheon,  were  tied  for  the 
championship  with  scores  of  83. 

On  June  22  the  three  golfers  met  at 
the  Concord  Country  Club,  Concord, 
Mass,  for  a  play-off.  Over  60  AFCEA 
members  attended  to  watch. 

From  the  start,  the  game  was  close. 
At  the.  end  of  the  eighth  hole  all  were 
tied.  At  the  end  of  the  first  nine  the 
scores  were  46,  46,  47,  with  Cum- 
-  mings  and  Barry  tied.  On  the  12th  hole 
Pete  Barry  drove  and  lost  a  ball  out  of 
bounds  with  a  bad  slice.  He  fell  be¬ 
hind  Cummings  and  Longtine  with 
Cummings  leading  57,  58,  61.  Barry 
was  never  able  to  recover  those  three 
strokes. 

At  the  end  of  the  17th  hole,  Cum-j| 
mings  and  Longtine  were  tied  84-84m 
Barry  had  88.  It  appeared  another  ti^| 
might  exist.  The  18th  hole  was  a  par  ^ 
4  with  a  wide  fairway.  The  two  men 
had  good  drives  and  approaches.  Both 
had  a  lie  of  2  on  the  green.  Longtine 
had  a  20  foot  putt  to  sink,  while  Cum¬ 
mings  measured  18  feet  to  the  cup.  It 
took  two  putts  for  Longtine  to  sink  the 
ball,  and  his  final  score  was  88.  Cum¬ 
mings  was  four  feet  from  the  cup  after 
his  first  putt.  On  the  second  putt  the 
ball  stopped  within  an  inch  of  the  cup. 
Final  scores — Barry,  92,  Cummings,  89 
and  the  winner,  Longtine  with  an  88. 


Listin}/  of  uetr  nieuihern  f*./  AV('KA  irho  joinftl  tlurinj)  the  moutt.H  of  June  &  Jiiht  n/tpetir  in 

Septeniher. 


Finalists  in  the  Lexing¬ 
ton -Concord  Golf 
Tournament  with 
chapter  president  Lt. 
Col.  D.  V.  Mayer, 
(L  to  R)  Sqd.  Leader 
Mel  Cummings, 
RCAF,  Thomas  Lon- 
tine  ,  Col.  Mayer, 
Pete  Barry. 
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AFCEA  SERVICE  ACADEMY  AWARDS 

AFCEA  Service  Academy  Awards  for  outsfandi/ig  graduates  in  Elec¬ 
tronics  were  Trans-Solar  portable  radios  donated  by  Hoffman  Elec¬ 
tronics  Corporation.  1961  winners  also  received  a  year  membership 
in  the  Association. 


AFCEA  DISTINGUISHED  SERVICE  AWARDS 


Suetronic  News  Photo 

AFCEA  Distinguished  Service  Award  Winners — (L  to  R)  Frederick  R.  Lack,  Theodore  S.  Gary,  William  J.  Halligan,  Brig.  Sen.  W.  W.  Watts, 
RAdm,  Joseph  Redman,  Maj.  Gen.  H.  E.  ingles.  Dr.  G.  W.  Bailey,  Col.  P.  G.  Black,  RAdm.  F.  R.  Furth,  B.  H.  Oliver,  Jr.,  Brig.  Gen.  D.  Sarnoff 
also  received  the  award. 
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Air  Force  Cadet  John  D.  Sullivan,  Jr.,  receives  his  award  from  Maj. 
Gen.  Harold  W.  Grant,  USAF. 


Louis  Dunham  of  the  Boston  chapter  presents  the  award  to  Coast 
Guard  Cadet  Donald  A.  Feldman. 
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AFCEA’s  New  Officials  for  1962 

President 

Frank  A.  Gunther* 

President 

Radio  Engineering  Laboratories,  Inc. 


1st  Vice  President 

Major  General  Ralph  T.  Nelson* 
Chief  Signal  Officer,  USA 


2nd  Vice  President 

Rear  Admiral  Frank  Virden,  USN* 
Director,  Naval  Communications 


3rd  Vice  President 

Major  General  John  B.  Bestic,  USAF* 
Director  of  Telecommunications 


4th  Vice  President 
Walter  H.  Pagenkopf* 
Vice  President,  Manufacture 
Teletype  Corp. 


5th  Vice  President 
Peter  J.  Schenk* 
Executive  Vice  President 
MITRE  Corporation 


General  Manag^er 
W.  J.  Baird 
National  Headquarters 


Secretary 
F  rank  T.  Ostenberg 
National  Headquarters 


General  Counsel 
Frank  W.  Wozencraft 
Attorney  at  Law 


Treasurer 
John  R.  O’Brien 

Vice  President,  Military  Products 
Hoffman  Electronics  Corporation 


Regional  Vice  Presidents 

Robert  B.  Richmond,  Reg.  A  George  C.  Ruehl,  Jr.,  Reg.  B-1  Paul  H.  Clark,  Reg.  B-2 
Manager  of  New  England  Sales  President  Manager,  Dayton  Office 

General  Radio  Company  FJectronic  Aids,  Inc.  Radio  Corporation  of  America 


W.  Kelly  Mosley,  Reg.  C 
Assistant  \  ice  President 
Southern  Bell  Tel  &  Tel  Co. 


Harry  Reichelderfer,  Reg.  D 
Assistant  Director 
Southwest  Research  Institute 


Walter  H.  Pagenkopf,  Reg.  E 
\  ice  President,  Manufacture 
Teletype  Corp. 


Ray  E.  Myers,  Reg.  F^ 
('onsultant 
San  (Gabriel,  Calif. 


Kenneth  F.  Zitzman 
European  Area 
F^xecutive  Vice  President 
International  Standard  Engineering,  Inc. 


Brig.  Gen.  Douglas  Williams,  USAF^ 
Pacific  Area 
Asst.  Chief  of  Staff,  J6 
Staff,  CINCPAC 


Directors 


1962 

Theodore  L.  Bartlett 
Manager,  Special  Aviation 
Projects,  Defense  Electronics, 
RCA 

Lt.  Gen.  (iordon  A.  Blake 
USAF 

Chief  of  Staff 
Hqs.,  Pacific  Air  F'orce 

Ben  S.  Gilmei 
President 

Southern  Bell  Tel  &  Tel  Co. 

Joseph  E.  Heinrich 
Staff  Supervisor,  Long  Lines 
Dept. 

American  Tel  &  Tel  (]o. 

John  R.  Howland 
Sales  Manager 
Closed  Circuit  Division 
Philco  Corp. 

Fred  E.  Moran 

District  Manager,  Boston 

Western  Union  Telegraph  Co. 

Donald  C.  Power 
Chairman  of  the  Board 
General  Telephone  &  Electronics 
Corp. 


1963 

Leonard  D.  Callahan 
\  ice  President 
Gilfillan  Bros.,  Inc. 

A.  F.  Cassevant 
\  ice  President  and  General 
Manager 

Systems  Engineering  Div. 
Kellogg  Switchboard  &  Supply 
Co. 

Walter  C.  Hasselhorn 
President 

Cook  Electric  Co. 

W^alter  P.  Marshall 
President 

Western  Union  Telegraph  Co. 

Henry  J.  McDonald 
Secretary  &  General  Counsel 
Kellogg  Switchboard  &  Supply 
Co.  ^ 

A.  L.  Pachynski 

Director  of  Program  Planning 

Lenkurt  Electric  Co. 

William  L.  Roberts 
R  &  D  Liaison  Officer 
Ramo- Wooldridge,  Div. 
Thompson  Ramo  Wooldridge 
Inc. 


1964 


Francis  L.  Ankenbrandt 
Administrator,  Global 
Communications  Program 
Defense  Electronics,  RCA 

W.  Preston  Corderman 
Executive  Vice  President 
Westrex  Corp. 

E.  U.  DaParma 
Executive  Vice  Prsident 
Sperry  Gyroscope  Co. 

George  L.  Haller 
V  ice  President  and  Manager 
Defense  Electronics  Div. 
General  Electric  Co. 

Charles  F.  Horne 
Vice  President  and  Manager 
Convair-Pomona,  Convair  Div. 
General  Dynamics  Corp. 

David  R.  Hull 
Former  Vice  President 
Raytheon  Co. 

John  W^  Inwood 
District  Manager 
Western  Union  Telegraph  Co. 


Stephen  H.  Simp.'on  Fdlery  W'.  Stone  Walter  K.  MacAdam 

Assistant  to  the  \  ice  President  Chairman  of  the  Board  Vice  President 

Southwest  Research  Institute  American  Cable  &  Radio  Corp.  American  Tel  &  Tel  Co. 


David  Sarnoff 
Chairman  of  the  Board 
Radio  Corporation  of  America 

Frederick  R.  Lack 
Former  \  ice  President 
Western  Electrie  Co. 

Theodore  S.  Gary 
Vice  President 
General  Telephone  &  Elec¬ 
tronics  Corp. 

*  Member  of  Executive  Committee 


Permanent  Directors 

W^illiam  J.  Halligan 
Chairman  of  the  Board 
The  Flallicrafters  Co. 


W.  Walter  Watts 

(iroup  Executive  Vice  President 

Radio  Corporation  of  America 

Joseph  R.  Redman 
Communications  Consultant 
W  estern  Union  Telegraph  Co. 


1965 

George  1.  Back* 

Assistant  to  the  President 
International  Resistance  Co. 

Victor  A.  Conrad 
Assistant  to  the  President 
Varian  Associates 

Roland  C.  Davies* 

Editor  and  Publisher 
Telecommunications  Reports 

E.  K.  Foster 
V^ice  President 
Bendix  Corp. 

Thomas  F'.  McMains 

Vice  Pres.  &  Asst,  to  President 

We?stern  Union  Telegraph  Co. 

Paul  S.  Mirabito 
General  Manager 
Defense  Contracts  Div. 
Burroughs  Corp. 

Pinckney  B.  Reed 
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NEWS  ITEMS  AND  NEW  PRODUCTS 


Shipments  of  electronic  compo¬ 
nents  by  U.S.  manufacturers  in  1960 
had  an  estimated  value  of  $3.4  billion, 
the  Electronics  Division,  Business  and 
Defense  Services  Administration,  U.S. 
Department  of  Commerce  has  re¬ 
ported. 

The  Division  said  that  the  level  of 
shipments  was  more  than  10  percent 
above  that  for  1959,  and  that  almost 
40  percent  of  the  principal  compon¬ 
ents  on  which  data  were  collected 
were  for  military  end-use. 

The  annual  totals  show  that  ship¬ 
ments  of  semiconductor  devices 
reached  $542  million  in  1960,  up  37 
percent  from  $395  million  in  1959. 
Increases  were  shown  also  by  most 
other  categories  of  components,  al¬ 
though  receiving-tube  output  declined 

7  percent  from  $374  to  $348  million 
and  output  of  power  and  special  pur¬ 
pose  tubes  remained  substantially  un¬ 
changed  at  $252  million.  Shipments 
of  television  picture  tubes  rose  nearly 

8  percent  to  $259  million.  Capacitors 
gained  nearly  9  percent  to  $255  mil¬ 
lion  and  resistors  about  6  percent  to 
$247  million. 

The  overall  level  of  shipments  for 
military  uses  increased  about  10  per¬ 
cent  in  1960,  and  nonmilitary  ship¬ 
ments  about  13  percent. 

•  •  • 

A  comprehensive  study  of  the 
United  States*  public  and  private 
money  and  credit  system  made  by  a 
group  of  private  citizens  was  pre¬ 
sented  to  President  John  F.  Kennedy 
at  the  White  House  last  June. 

The  result  of  three  years  of  study 
by  the  privately  financed  Commission 
on  Money  and  Credit,  the  report  con¬ 
tained  more  than  80  recommendations 
for  changes  designed  to  improve  the 
functioning  and  coordination  of  gov¬ 
ernment  and  private  financial  institu¬ 
tions. 

The  300-page  document  was  pre¬ 
sented  to  President  Kennedy  by  Com¬ 
mission  Chairman,  Frazar  B.  Wilde, 
Chairman,  Connecticut  General  Life 
Insurance  Company,  Hartford,  Conn., 
and  other  members  of  the  25-man 
Commission.  The  President  received 
the  first  printed  copv  of  the  report, 
entitled  Money  and  Credit:  Their  In- 
fluence  on  Jobs,  Prices  and  Growth. 

The  Commission  on  Money  and 
Credit  was  established  in  1957  as  an 
independent  organization  by  the  Com¬ 


mittee  for  Economic  Development. 
Financial  support,  amounting  to 
$1,300,000  was  furnished  by  the  Ford 
Foundation,  the  Merrill  Foundation 
and  the  Committee  for  Economic  De- 
velonment. 

The  Committee  for  Economic  De¬ 
velopment  is  composed  of  200  lead¬ 
ing  Businessmen  and  educators.  CED, 
designed  to  provide  businessmen  with 
an  opportunity  to  demonstrate  their 
concern  for  the  general  welfare, 
endeavors  to  develop  policy  state¬ 
ments  and  other  research  products 
that  commend  themselves  as  guides 
to  public  and  business  policy. 

•  •  • 

The  domestic  communications  op¬ 
erating  industry  of  the  United  States, 
which  includes  both  telephone  and 
telegraph  service,  spent  approxi¬ 
mately  $182  million  in  its  1960  build¬ 
ing  construction  program,  an  increase 
of  about  $7  million  over  the  1959 
figure,  the  Business  and  Defense 
Services  Administration,  U.  S.  De¬ 
partment  of  Commerce  has  estimated. 

Based  on  a  survey  covering  127 
telephone  companies — 94  percent  of 
the  industry — BDSA’s  Communica¬ 
tions  Industries  Division  said  that 
the  construction  program,  at  a  normal 
level,  reflected  the  growing  needs  of 
the  industry. 

According  to  the  survey,  75  per¬ 
cent  of  the  money  was  used  to  con¬ 
struct  buildings  of  the  reinforced 
concrete  type,  and  15  percent  for 
structural  steel  frame  buildings. 

The  survey  was  made  to  determine 
the  volume  of  materials  consumed  by 
the  communications  industry  for 
building  construction  alone.  The 
critical  metals  usage  exceeds  the  re¬ 
quirements  for  ordinary  building  con¬ 
struction,  since  the  communications 
structures  usually  are  designed  with 
high  ceilings,  and  are  strengthened  to 
hold  great  amounts  of  deadweight  to 
accommodate  the  equipment.  The 
telephone  industry  is  the  user  of 
more  steel  for  building  construction 
than  any  other  single  industry. 

The  building  program  required 
26,099  tons  of  carbon  steel  of  which 
1,189  tons  were  steel  plate.  There 
were  12,494  tons  of  carbon  steel  used 
for  structural  steel  frame  buildings- 
including  7,749  tons  of  structural 
steel  shapes  and  piling. 

There  also  were  218,839  pounds  of 


copper  and  copper  base  alloy  and 
brass  mill  products  used:  1,036,301 
pounds  of  copper  wire  mill  products, 
such  as  copper  wire  and  cable,  for 
lighting  and  power:  65,622  pounds  of 
copper  and  copper  base  alloy  foundry 
products  and  powder.  Light  weight 
aluminum  consumed  totaled  over  65,- 
000  pounds.  Minor  amounts  of  stain¬ 
less  steel,  nickel  alloy  and  alloy  steel 
also  were  required. 

•  •  • 

The  National  Aeronautics  and 
Space  Administration  has  invited  four 
companies  to  submit  detailed  pro¬ 
posals  on  the  design,  development  and 
production  of  the  Saturn  S-II  stage. 
(  See  Signal,  May  1961,  Page  103.) 

The  four  firms  are  Aerojet-General 
Corporation,  Douglas  Aircraft  Corpo¬ 
ration,  General  Dynamics-Astronautics 
Division,  and  North  American  Avi¬ 
ation,  Inc. 

This  is  the  second  and  final  phase 
of  a  procedure  to  select  the  prime 
contractor  for  the  S-II,  to  date,  the 
largest  rocket  unit  to  be  undertaken 
by  U.  S.  Industry.  The  S-II  will  be 
the  second  stage  of  the  advanced 
Saturn  which  will  have  several  times 
the  payload  capability  of  the  Saturn 
C-1.  It  will  be  able  to  lift  the  three 
man  Apollo  spacecraft  to  escape 
velocity  and  could  be  used  for  circum- 
lunar  flight. 

The  S-II  will  be  powered  by  four 
J-2  liquid  hydrogen-liquid  oxygen 
engines  already  under  development 
by  Rocketdyne  Division  of  North 
American.  The  stage  will  have  an 
altitude  thrust  of  800,000  pounds. 
Present  plans  are  aimed  at  a  target 
date  for  first  flight  of  the  advanced 
Saturn  with  the  S-II  in  late  1964  or 
early  1965. 

Thirty  firms  attended  a  pre-pro¬ 
posal  conference  April  18  at  the 
NASA  Marshall  Space  Flight  Center, 
Huntsville,  Alabama,  the  organization 
managing  the  Saturn  project.  Of  the 
thirty,  seven  submitted  general  pro¬ 
posals  May  11.  On  the  basis  of  these 
proposals,  four  companies  were  se¬ 
lected  to  draft  detailed  proposals  for 
building  the  stage. 

The  four  firms  attended  a  final  pro¬ 
posal  conference  last  June  at  which 
they  were  given  information  needed 
in  the  preparation  of  the  proposals 
with  regard  to  both  technical  ap¬ 
proach  and  cost  of  the  project.  The 
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firms  were  given  about  a  month  to 
prepare  their  proposals.  Present  plans 
are  for  evaluation  and  negotiation  to 
follow  so  that  a  contract  can  be  signed 
by  October  1,  1961. 

•  •  • 

The  U.S.  Army’s  divisions  will  be 
reorganized  beginning  in  early  1962. 
The  National  Guard  and  Reserve 
Divisions  will  start  their  reorganiza¬ 
tion  at  the  same  time  but  that  part 
of  the  project  will  be  phased  over  a 
longer  period  of  time. 

At  the  present  time,  the  Army  has 
three  types  of  divisions — Infantry, 
Armor  and  Airborne.  The  change 
provides  for  four  types  of  divisions 
— Infantry,  Armor,  Airborne  and  a 
new  type.  Mechanized. 

The  present  Infantry  and  Airborne 
Divisions  are  Pentomic  in  structure — 
an  organization  geared  to  the  normal 
employment  of  tactical  nuclear  weap¬ 
ons.  Each  has  five  battle  groups  as 
the  combat  maneuver  elements.  The 
present  Armor  Division  has  three 
combat  commands  to  which  various 
combinations  of  tank  and  armored 
infantry  battalions  are  attached  as 
the  situation  demands. 

The  four  new  types  of  divisions 
will  have  a  common  division  base. 
In  each  division  will  be  three  brigade 
headquarters.  As  each  division  is 
organized,  it  will  have  assigned  to  it 
varying  numbers  and  types  of  battal¬ 
ions — Infantry,  Mechanized,  Tank  or 
Parachute  Infantry.  The  assignment 
of  these  battalions  will  depend  on  the 
geographic  location  of  the  divison 
and  the  mission  which  it  may  be  as¬ 
signed  or  expected  to  be  assigned. 

In  general,  the  new  divisions  are 
designed  to  provide:  Flexible  forces 
tailored  to  their  environment  and 
mission;  Improved  limited  war  capa¬ 
bility;  Improved  non-nuclear  fire¬ 
power;  Forces  tailored  as  to  tactical 
mobility;  Mechanized  forces  for 
Europe;  Separate  Airborne  Brigades; 
Improved  command  control  and 
traininsr  of  subordinate  leaders;  and. 
Effective  use  of  available  resources. 

•  •  • 

The  Air  Force  has  announced  the 
discovery  of  what  appears  to  be  a 
dense  band  of  micrometeorites  which 
envelope  the  earth  at  extreme  alti¬ 
tudes.  The  discovery  was  made  last 
June  by  the  Air  Force  Cambridge 
Research  Laboratories  at  Laurence 
G.  Hanscom  Field,  Mass.,  when  the 
contents  of  a  rocket  nosecone  spe¬ 
cially  designed  for  trapping  micro¬ 
meteorites  at  extreme  altitudes  was 
examined. 

The  nosecone  was  launched  June  6 
at  White  Sands,  New  Mexico.  Its 
maximum  altitude  was  102  miles.  The 
density  of  the  micrometeorites  in  this 


layer  was  totally  unexpected.  About 
10  of  these  small  particles  struck  each 
square  centimeter  of  the  detecting 
surfaces  each  second. 

The  dust  particles,  measured  in 
microns,  apparently  exist  as  a  band 
about  the  earth  that  is  independent  of 
latitude  or  longitude.  The  precise 
altitude  at  which  these  micrometeor¬ 
ites  are  concentrated  will  be  deter¬ 
mined  by  future  tests  now  planned  by 
the  Air  Force. 

•  •  • 

The  U.S.  Air  Force  contracts  and 
procurement  offices  have  been  cen¬ 
tralized  into  a  single  office  at  Hans¬ 
com  Air  Field,  Massachusetts.  The 
new  office  is  headed  by  Colonel 
William  A.  Bennett,  Jr.,  assisted  by 
Mr.  William  J.  Irwin.  Previously, 
contractors  had  two  separate  offices 
to  deal  with — the  Research  and  De¬ 
velopment  Procurement  Office  and  the 
Systems  Procurement  Office — each 
under  a  different  head. 

The  Research  and  Development 
contracts  principally  involve  studies 
undertaken  by  universities  and  in¬ 
dustry  and  include  such  areas  of  inter¬ 
est  as  the  geodesy  of  the  moon,  Arctic 
ice  studies  and  oceanic  studies.  The 
Systems  Procurement  contracts  are 
concerned  with  the  procurement  of 
equipment  for  the  various  electronic 
systems  under  development  by  the 
Air  Force. 

«  •  • 

The  RACEP  Discrete  Address  Sys¬ 
tem,  developed  by  the  Martin  Com¬ 
pany,  is  a  mobile  radio  telephone  sys¬ 
tem  which  provides  gains  in  spectrum 
efficiency,  transmission  reliability  and 
operations  flexibility.  The  system 
uses  pauses  and  breaks  in  normal  con¬ 
versation  and  the  idle  time  between 
calls  by  employing  a  voice-actuated 
pulse-modulation  technique  called 
RACEP  (Random  Access  and  Corre¬ 
lation  for  Extended  Performance). 

A  single  wide-band  frequency  chan¬ 
nel  is  used  by  all  subscribers  at  the 
same  time  without  synchronization 
or  programmed  time  sharing,  thus 
providing  random  access  to  the  trans¬ 
mission  medium.  Each  information 
pulse  is  transmitted  as  a  coded  sub- 
pulse-group  in  a  time-frequency  ma¬ 
trix  which  provides  a  means  of  dis¬ 
cretely  addressing  any  single  sub¬ 
scriber  to  the  exclusion  of  all  others. 

•  •  • 

Leach  Corporation,  Los  Angeles, 

announces  a  half-sized  crystal  can 
relay,  the  M-250. 

The  relay,  only  .35  ounces  in 
weight  and  .128  cubic  inches  in  vol¬ 
ume.  eliminates  the  necessity  for 
laying  relays  down  h(»rizontally,  as 
is  the  case  with  the  standard  submini¬ 


ature  crystal  can  like  the  M-2()0,  and 
eliminates  use  of  hold-down  tabs. 

The  decreased  size  is  less  sensitive 
to  vibration  forces  with  further  ad¬ 
vantage  in  lowering  the  center  of 
gravity  wherever  it  eliminates  a 
standard-sized  relay  of  comparable 
function  that  is  mounted  vertically. 
The  relay  contains  a  single-coil  elec¬ 
tromechanical  circuit  in  place  of  the 
two  coils  in  the  standard  subminiature 
crystal  can. 

•  •  • 

An  electronic  converter  for  use  in 
the  programming  of  missiles  has  been 
developed  for  the  Strategic  Air  Com¬ 
mand  by  the  Digitronics  Corp., 
Albertson,  N.  Y.  The  converter  will 
function  at  approximately  four  times 
the  speed  of  previous  equipment  in 
the  preparation  of  trajectory  instruc¬ 
tions  for  various  types  of  missiles. 

The  Digitronics  converter  is  all 
solid  state  and  bi-directional. 


•  00 

General  Telephone  &  Electronics 
Corporation  has  announced  the  devel¬ 
opment  of  a  solid-state  microwave 
transmitter  for  space  communica¬ 
tions.  The  transmitter  is  less  than  the 
size  of  a  cigarette  carton,  occupies 
about  one-seventh  the  space,  has  11 
times  the  life  expectancy  and  ten 
times  the  frequency  stability  of  con¬ 
ventional  transmitters. 

Developed  for  the  Air  Force,  the 
transmitter  is  the  first  designed  to 
operate  with  two  watts  of  output 
power  within  the  S-band  (1700  to 
2300  megacycles).  These  are  con¬ 
sidered  to  be  the  minimum  power  and 
frequency  requirements  for  trans¬ 
mission  of  information  between  two 
points  on  the  earth’s  surface  via  an 
active  relay  satellite  in  a  stationary 
orbit. 

The  transmitter  could  be  combined 
with  a  solid-state  radio  receiver  de¬ 
veloped  earlier  by  GT&E  to  form  a 
complete  space  communications  sys¬ 
tem.  The  system  would  be  used  for 
space  probes,  or  would  be  a  major 
element  in  a  satellite  communications 
system. 

•  •  • 


A  16-page  ’’Manual  of  Facts”  on 
subcontract  manufacturing  services 

has  been  recently  published  by  the 
contract  manufacturing  division  of 
the  Paraplegics  Manufacturing  Co., 
Inc.,  304  N.  York  Road,  Bensenville, 
Illinois. 

Included  in  the  manual  is  a  five- 
point  program  for  reaching  a  decision 
on  whether  a  specific  component  or 
assembly  should  be  built  in  a  com¬ 
pany’s  own  plant  or  if  the  services  of 
an  outside  contract  manufacturer 
should  be  employed. 
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The  development  of  a  test  produc¬ 
tion  system  to.  translate  one  language 
into  another  by  means  of  an  elec¬ 
tronic  computer  at  the  rate  of  60,000 
words  per  hour  was  announced  re¬ 
cently  by  Machine  Translation,  Inc., 
Washington,  D.  C.  At  a  Press  demon¬ 
stration  of  the  system — called  the 
Unified  Transfer  System  —  an  article 
from  the  Russian  newspaper  Pravda 
was  translated  into  English  at  60,000 
words  per  hour.  Part  of  this  article 
was  also  translated  into  German. 

Mrs.  A.  Lukjanow,  invihtor  and 
developer  of  the  system  and  President 
of  the  firm,  reports  the  unified  trans¬ 
fer  system  has  been  designed  for  use 
on  general  purpose  computers  and 
is  suitable  for  translation  of  any  lan¬ 
guage  into  any  other  language  as 
long  as  one  language  is  an  Indo- 
European  tongue. 

The  firm  expects  that  a  full  pro¬ 
duction  system  will  be  ready  within 
12  months.  At  that  time  the  transla¬ 
tion  speed  will  be  increased  to  over 
150,000  words  per  hour  using  the 
IBM  7090  computer.  The  system 
may  be  able  to  translate  one  million 
words  per  hour  when  used  on  IBM’s 
new  Stretch  computer.  The  test  model 
incorporates  only  50  percent  of  the 
linguistic  rules,  yet  produces  a  highly 
acceptable  translation.  The  remain¬ 
ing  linguistic  rules  have  been  pre¬ 
pared  and  will  be  phased  into  the 
final  production  system. 

The  unified  transfer  system  com¬ 
bines  the  transfer  of  word  functions, 
word  form,  word  meaning  and  word 
distribution  into  a  single  transfer 
process.  In  order  to  achieve  this 
transfer  a  classification  system  has 
been  devised  for  each  of  the  transfers 
expressed  in  the  form  of  a  code, 
which  is  then  incorporated  into  uni¬ 
fied  code  patterns.  Machine  Trans¬ 
lation  now  has  a  computerized  Rus- 
sian-English  dictionary  of  over  5,000 
Russian  words  and  their  32,000  Eng¬ 
lish  meanings.  By  mid-1962,  the  dic¬ 
tionary  will  have  been  expanded  to 
over  50,000  Russian  words  and  over 
300,000  English  meanings. 

'  Mrs.  Lukjanow  stated  that  Machine 
Translation  hopes  to  translate,  print 
and  distribute  Pravda  and  other  Rus¬ 
sian  newspapers  in  this  country  on 
the  same  day  they  are  published  in 
Russia.  The  addition  of  scienti^c 
dictionaries  to  this  system  will  permit 
translation  of  the  vast  amounts  of 
foreign  technical  material  from  Rus¬ 
sian  and  other  languages  into  English 
that  at  present  goes  untranslated  or  is 
only  translated  long  after  it  has  ap¬ 
peared.  The  system  is  expected  to 
contribute  significantly  to  the  amount 
of  material  that  will  be  translated  in 
the  future. 


The  revised  report  on  a  Common 
Business  Oriented  Language  for  pro¬ 
gramming  electronic  digital  com¬ 
puters  is  now  available  from  the 
Superintendent  of  Documents,  Gov¬ 
ernment  Printing  Office,  Washington 
25,  D.  C. 

The  report,  COBOL-61,  was  made 
to  the  Conference  on  Data  Systems 
Languages  by  a  Special  Task  Group 
representing  11  computer  manufac¬ 
turers,  the  Department  of  Defense 
and  other  major  users  of  computers. 

COBOL-61  updates  the  COBOL 
issued  in  1960,  which  set  out  the 
initial  specifications  for  the  Common 
Business  Oriented  Language. 

Through  the  use  of  the  COBOL 
method  of  programming,  it  is  antici¬ 
pated  that  in  addition  to  interchang¬ 
ing  programs  among  locations  which 
use  different  makes  and  models  of 
computers,  it  will  be  possible  also  to 
reduce  the  time  and  cost  that  has 
been  involved  in  writing  computer 
programs  and  revising  such  pro- 
‘iranis. 

c 

•  •  • 

A  former  Navy  tanker,  the  VSNS 
Mission  Capistrano  (TAG-162),  hf’s 
been  modified  to  carrv  a  very  high- 
powered  sonar  transducer  to  be  used 
in  the  detection  and  tracking  of  sub¬ 
marines  in  connection  with  Project 
Artemis. 

Artemis  is  an  exploratory  develop¬ 
ment  effort  sponsored  by  the  Office 
of  Naval  Research  to  determine  the 
feasibility  of  using  the  transducer 
and  high-gain  receivers,  together  with 
advanced  data  processing  equipment, 
for  locating  submarines  at  very  long 
range  in  large  ocean  areas. 

The  transducer  is  five  stories  bi<?h 
and  weighs  hundreds  of  tons.  The 
Mission  Capistrano,  which  has  a  full 
load  displacement  of  17.340  tons,  is 
equipped  to  raise  and  lower  sound 
source  in  the  water  and  provide 
power  for  its  operation.  The  elec¬ 
trical  power  used  in  the  sound  source 
would  furnish  lights  for  a  town  of 
50,000  persons. 

A  tower  called  Argus  Island  has 
been  installed  30  miles  southwest  of 
Bermuda  as  a  relay  point  for  hydro¬ 
phones  placed  on  the  ocean  floor.  Tbe 
tower  has  been  erected  on  top  of  an 
extinct  underwater  volcano. 

Prime  contractor  for  the  Artemis 
project  is  Hudson  Laboratories  of 
Columbia  University.  Some  30  uni¬ 
versity,  government  and  industrial 
scientific  groups  in  the  United  States 
are  involved  in  the  program. 

This  particular  concept  of  using 
a  very  high-powered  sound  source 
combined  with  sensitive  receivers  to 
accomplish  long-range  submarine  de¬ 
tection  was  proposed  by  Dr.  Freder¬ 
ick  V.  Hunt  of  Harvard. 


An  electronic  communications  and 
information  processing  system  for 

transmitting  railroad  freight  informa¬ 
tion  has  been  completed.  The  sys¬ 
tem  consists  of  a  microwave  network, 
facsimile  sending  and  receiving  equip¬ 
ment,  a  large-scale  electronic  com¬ 
puter  and  a  system  of  teletype  com¬ 
munications. 

Pioneered  over  the  past  four  years 
by  the  Denver  &  Rio  Grande  Western 
Railroad  at  a  cost  of  a  million  and  a 
half  dollars,  the  electronic  system  can 
pinpoint  the  location  of  any  one  of 
thousands  of  railroad  cars  in  less 
than  a  minute  after  they  have  passed 
a  Rio  Grande  microwave  transmis¬ 
sion  station.  It  will  also  be  used  to 
determine  earnings  and  control  oper¬ 
ating  expenses  on  a  daily  basis. 

A.  B.  Dick  Co.,  Burroughs  Corpo¬ 
ration,  Motorola  Communications 
and  Electronics  Inc.,  and  Western 
Union  were  responsible  for  develop¬ 
ment,  installation  and  perfecting  of 
the  complete  system. 


Names  in  the  News 


R.  P.  May  has  joined  Communica¬ 
tion  Electronics,  Inc.,  as  sales  engi¬ 
neer. 

William  R.  Rauth  has  been  appoint¬ 
ed  manager  of  marketing,  at  the  San 
Diego  facilities  of  General  Dynamics/ 
Electronics’  Military  Products  Divi¬ 
sion. 

Lee  De  Forest,  the  “father  of  ra¬ 
dio,”  died  July  1,  at  the  age  of  87. 

2nd  Lt.  D.  J.  Propps  has  been 
named  director.  Military  Affiliate 
Radio  System  (MARS),  Hq.  First 
U.  S.  Army  Signal  Section,  Gover¬ 
nors  Island,  N.  Y. 

George  A.  Kennard  has  been  pro¬ 
moted  to  general  manager,  Advanced 
Systems  Division,  IBM. 

A.  H.  Sullivan,  Jr.,  has  been  named 
director,  Advanced  Systems  Develop¬ 
ment,  Frederick  Research  Corp. 

William  J.  LaHiff  has  been  ap¬ 
pointed  general  manager.  Farming- 
dale  Div^ion,  Dynamics  Corporation 
of  America. 

^  Dr.  Patrick  Conley  has  been  elected 
a  vice  president  of  Westinghouse 
Electric  Corp. 

Ashley  A.  Farrar  has  been  appoint¬ 
ed  director  of  licensing,  Raytheon 
Co. 

Charles  M.  Mooney  has  been  elect¬ 
ed  vice  president,  U.  S.  Defense 
Group,  International  Telephone  and 
Tele  graph  Corp. 
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Messages  classified. 


edited  and  forwarded— 
with  full  command  control! 
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Honeywell's  Message  Distribution  System 
rapidly  routes  incoming  messages  according  to 
arrival  time  and  precedence  to  as  many  as 
105  terminal  printers  in  25  locations. 
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A  serious  limitation  of  a  typical  teletype  communications 
system  has  been  inefficient  methods  of  distributing  incoming 
messages  from  trunk  circuits  to  the  specific  addressee.  The  time 
required  to  route  a  message  at  the  receiving  station  is  usually  by 
far  the  largest  part  of  the  total  sender-to-addressee  time. 

To  reduce  this  limitation,  Honeywell  has  applied  its  experi¬ 
ence  in  communications  techniques  to  develop  the  AN/FGC-65 
Semiautomatic  Teletypewriter  Message  Distribution  System. 

Developed  for  the  U.S.  Army  by  Honeywell’s  Ordnance 
Division,  Seattle  Development  Laboratory,  Seattle,  Washington 
and  Industrial  Systems  Division,  Beltsville,  Maryland,  the 
AN/FGC-65  is  now  being  installed  at  the  U.S.  Army  Signal 
Training  Center,  Fort  Gordon,  Georgia,  for  test  and  evaluation. 


Storage,  previously  untransmitted  messages  are  routed  to  their 
addressees  as  output  lines  become  available.  Messages  of  high 
precedence  will  automatically  interrupt  lower  precedence  mes¬ 
sages  which  are  then  in  the  process  of  print-out.  Interrupted 
messages  are  stored  within  the  system  until  the  operator  can 
instruct  their  retransmission. 


Full  disposition  of  every  message  is  assured.  The  system 
shows  which  messages  have  not  been  fully  distributed  for 
operator  intervention.  In  addition,  the  status  of  each  output 
printer  is  displayed  on  the  operator’s  console  so  that,  in  event  of 
a  malfunction,  he  can  quickly  take  corrective  action. 

All  messages  are  recorded  on  the  Intercept  Tape  Storage, 
where  they  remain  available  for  recall  for  a  48-hour  period. 


A  magnetic  drum  provides  IV2  minutes  of  storage  for  initial 
processing.  While  the  message  is  held  in  drum  storage,  the 
system  automatically  assigns  a  serial  number  and  the  operator 
reads  the  message  to  verify  its  content  and  destination.  Mes¬ 
sages  with  highest  precedence  can  be  transmitted  to  the 
addressee  at  the  end  of  this  initial  storage  interval. 

All  messages  are  transferred  to  the  Transmission  Tape  Storage 
V/2  minutes  after  entering  the  system.  From  Transmission 


Thus,  the  Honeywell  Message  Distribution  System  assures 
fast  and  positive  delivery  of  teletype  messages  while  retaining 
the  desirable  element  of  human  control. 

For  more  information  about  this  system,  or  if  you  would  like 
to  discuss  Honeywell’s  communications  experience  in  relation 
to  a  specific  problem,  contact  your  Honeywell  Military  Products 
Group  representative,  or,  write  Honeywell,  Dept.  SG*8-158, 
Minneapolis  8,  Minnesota. 


Honeywell 


HONEYWELL  INTERNATIONAL 
Sales  and  service  offices  in  all  principal  cities  of  the 
world.  Manufacturing  in  the  United  States,  United 
Kingdom,  Canada,  Netherlands,  Germany,  France,  Japan. 
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Available  for  immediate  purchase: 
Lapel  buttons  for  civilian  dress,  gold — 
$5.00;  sterling — $2.50;  bronze — $1.50: 


3"  dia.  decalcomania,  4  for  $1.00.  Mem¬ 
bership  certificate,  $1.50. 


Why  SIGNAL? 

Here  are  several  good  reasons  why 
an  AFCEA-SIGNAL  membership  is  of 
importance  to  you. 

•  Representing  industry,  government 
and  all  the  military  services,  AFCEA 
creates  a  congenial  climate  for  the 
members  of  the  civilian-military  team  to 
discuss  and  solve  problems  of  mutual 
interest. 

•  Signal  Magazine  provides  its 
readers  with  the  best  information  on 
timely  subjects  and  major  developments 
of  professional  interest  in  the  communi¬ 
cations,  electronics  and  photographic 
fields. 

•  Signal  gives  its  advertisers  an  op¬ 
portunity  to  present  facts  about  services, 
products  and  achievements  to  a  special¬ 
ized  audience. 

•  The  AFCEA  Convention  guaran¬ 
tees  a  top  side  audience  to  hear  presen¬ 
tations  of  technical  papers  on  the  latest 
communications-electronics  achieve- 
ments,  and  to  view  an  entire  display  of 
products  and  services  in  an  atmosphere 
of  a  masterfully  coordinated  technical 
trade  show. 
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MONOPOLE  RHOMBICS  and  SLOPING  V’s 


3600  WATTS  PEP  1800W  AV 


The  TMC  Models  TER  250/300U  and  TER 
1 800/300U  are  unbalanced  300  ohm  resis¬ 
tive  terminations,  usable  at  frequencies  from 
DC  to  30  megacycles. 

These  units  were  especially  designed  for 
use  with  portable  systems.  They  are  housed 
In  convenient,  rugged  weather-proof  cases, 
constructed  for  ease  of  Installation  and  opera¬ 
tion  in  any  climatic  condition. 

TMC  has  specialized  In  the  design  and 
manufacture  of  RF  termination,  dissipators, 
and  dummy  loads.  Standard  impedances  are 
available  for  Powers  up  to  50  kw  PEP.  Our 
Field  Engineering  Staff  will  be  pleased  to 
assist  you  with  Standard  or  specialized  RF 
distribution  problems.  We  invite  your  inquiries. 


THE  TECHNICAL  MATERIEL  CORPORATION 


World  Wide  Suppliers  of  Electronic  Communication  Equipment 


MAMARONECK,  NEW  YORK 

and  SuhiidtariCi 


OTTAWA,  CANADA  •  ALEXANDRIA.  VIRGINIA  •  GARLAND.  TEXAS 
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Smallest,  lightest  airborn 


The  General  Dynamics/ Electronics  AN/ARR-52  Sonobuoy  Receiver, 
designed  for  sonobuoy  monitoring  by  ASW  aircraft,  offers  higher 
reliability,  extreme  light  weight  and  compactness.  It  operates  in  the 
VHF  range,  allowing  the  tracking  of  signals  with  considerable 
frequency  drift. 

The  AN/ARR-52  Sonobuoy  Receiver  requires  only  a  fraction  of  the 
power  needed  by  receivers  in  current  use,  occupies  much  less  space 
and  is  far  lighter.  The  receivers  can  accept  simultaneous  signals  from 
two,  four  or  six  sonobuoys,  and  make  use  of  non-complex  broad¬ 
band  I.F.  amplifiers.  Moreover,  the  receivers  are  immune  to  acoustical 
and  mechanical  vibration,  a  product  of  almost  total  solid-state 
engineering.  Sensitivity  characteristics  are  outstanding.  The  General 
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Dynamics/Electronics  AN/ARR-52  has  the  lowest  noise  figure  ever 
achieved  in  a  production  sonobuoy  receiver. 

The  Sonobuoy  Receiver  represents  another  step  ahead  of  the  statt^ 
of  the  art  in  the  development  and  production  of  ASW  equipmen* 
for  national  preparedness  by  General  Dynamics/ Electronics. 

For  further  information  about  ASW  research  and  developnu 
capabilities  at  General  Dynamics/ Electronics,  write  for  the  illuniii 
ing  facts  to: 

Military  Products  Division 
1400  North  Goodman  Street 
Rochester  3,  New  York 
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